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A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATEDI 
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THE HOUSE OF VISION 
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MINNEAPOLIS MUSKEGON 


DES MOINES 


CHROMATIC ABERRATION 


The of aberration (color 
tringes) in bifocal segments is responsible for more 
unsatisfactory bifocals than all the other causes 
combined. When this aberration is present, words 
are fringed with colors, usually red or blue, which 
in itself is distracting. However, the most serious 
thing about a lens that has chromatic aberration is 
that the vision is not perfectly clear through any 
portion of the segment. This is true because the 
red rays are refracted less than the blue rays and 
the same point on the segment, therefore, has not 
one power but several, none of which necessarily 
bring the printed word into clear focus. 


presence chromatic 


It is fundamental that all bifocals have some 
chromatic aberration inherent in their segments. 
The amount of this aberration, measured in diopters 
of chromatic aberration (written D. C. A.), can be 
calculated quite easily. In the hope that a better 
understanding of this major bifocal defect will be 
helpful we are giving below the formula for finding 
the D. C. A. found in bifocal segments, several 
examples and the maximum amount of D. C. A. 
that on the average will be tolerated. 

Here is the formula: 

D1 D2 
ame ams = @ 
Vi V2 


D1 and D2 represent respectively the power of 


IN BIFOCAL SEGMENTS 


the crown glass and of the segment button. V1 and 
\2 are, again respectively, the relative reciprocal 
dispersions of the crown glass and the glass used 
in the segment. When the values in the equation 
equal not zero but a number, chromatic aberration 
is present. The V value of crown glass is 60, of 
flint 36.8 and of barium crown glass 55. 


Now let us take a lens with a + 2.00 add. In 
flint construction D1 is — 12.00 D, D2 is + 14.00 
D, V1 is 60 and V2 is 36.8. Substituting these 
values in the formula and solving gives us .180 as 
the D. C. A. 


When the bifocal under consideration is of one 
piece construction, D2 and V2 drop out of the for- 
mula, D 1 becomes the power (add) of the bifocal, 
and since one piece bifocals are made of crown 
glass, V1 is 60, in the case of a + 2.00 add ultex, 
the lens is found to have .033 D. C. A. 

Below we have a table showing the amount of 
chromatic aberration in bifocals made with flint but- 
tons, with barium crown buttons and in bifocals of 
one piece construction. It has been found that .05 
diopters of chromatic aberration is allowable if no 
other factors add to it. By other factors we mean 
faulty surfaces, fusing defects and other mechanical 
errors. A bifocal that has more than .05 D. C. A. 
is to be regarded with suspicion and a bifocal with 
.1 D.C. A. or more is pretty sure to cause trouble. 


Add 


Barium Crown One Piece 


+ 1.00 
+ 1.50 
+ 2.00 
+ 2.50 
+ 3.00 
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new illustrations. 


Purpose remains unchanged: To provide 
ready information for the practicing and the 
learning ophthalmologist on surgical correc- 
tion of ocular defects and disease. 


Personal experience pervades the book. 
Methods that have proved most satisfactory 
in Dr. Wiener’s hands are presented clearly, 
leaving no more to the imagination than is 
necessary. 


*Reviewers said of the first edition: 


“No ophthalmologist can afford to leave such a textbook off his 
5 
must list.” Journat or tue A, M. A. 


“Focuses the reader’s interest... the illustrations are excellently 
chosen.” Arcuives or 


425 illustrations $12.00 


437 pages 


Second Edition now ready 


WIENER’S ATLAS AND WORKING GUIDE 


SURGERY 


by MEYER WIENER, M.D., Emeritus Professor of 
Clinical Ophthalmology, Washington University 
School of Medicine; Honorary Consultant, Ophthal- 
mology, Bureau of Medicine and Surgery, U. S. N. 


As a combination of Atlas and working guide Dr. Wiener’s 
book has no peer.* The continued demand for it is now being 
met with a new second edition. Entirely reset and revised 
throughout, it contains several new sections and _ thirty - five 


ORDER FORM 
Please send on approval, a copy of 
Wiener: SURGERY OF THE EYE, Second Edition $12.00 
Charge my account 


GRUNE & STRATTON. INC.. 


381 Fourth Avenue, New York 16. N. Y. 


Advances are included, particularly in th 
field of cataract and glaucoma surgery, suc 


as preparation of sutures preliminary to th 
incision for cataract. Barkan’s improved tec 
nie for congenital glaucoma, Burch’s implant 
tion in evisceration, or the author's 
of implantation of cornea by means of mecha 
ically obtained beveled edge. 
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Illustrated 1s AO’s New, Complete 


Series of Tillyer Cataract Lenses 
« 
Regular Tillyer 
Single Vision 


Single Vision 
Lenticular 


Style 
Lenticular 
Ful-Vue 
CATARACT 


Tillyer 
Ful-Vue 


Six lens types constitute the new AO Tillyer 
Cataract Series. Designed for the special needs 
of all your aphakic patients, this new Cataract 
Series provides all the many advantages of 
Tillyer curves with maximum marginal cor- Tilt “pe 
rection. Included in the many advantages _— 
is the lightweight and cosmetic appearance . Cataract 
of the Lenticular “E”’ style although the regu- ° 
lar, but heavier, lenses also are part of the 
series. 

Important too is the fact that each Tillyer 
lens excepting the “Clinical Cataract” is 
available in Cruxite A, thus providing the ; Clinical 
much needed protection from damaging ulira- Cataract 
violet rays. 

Dependable, accurate Cataract prescrip- 
tion service is available at your nearest AO 
Branch. Because semi-finished aphakic lenses 
are well stocked, the period between refrac- 
tion and delivery is cut to a minimum. AO 
precision guarantees Cataract lenses which aon ic 
give accurate interpretation to your prescrip- American o Optical 


tion requirements. 


e 
AO Cataract Lenses—An Outstanding Contribution 
to a Complete AO Cataract Prescription Service 
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PLATFORM 


DOUBLE 
TANTALUM MESH 
CHANNELED GROOVE 

UNOER MESH 


Another step forward in our 


UPPER TUNNEL 


gp. FOR MUSCLES continued search for improve- 


MUSCLE RING 


ment of the artificial eye field. 


ROLF MOTILITY IMPLANT 


Approved by D. E. Rolf, M.D. 


LOWER TUNNEL 
FOR MUSCLES 


VERTICAL SLOTS FOR 
PASSAGE OF NEEOLES 
UNCER MUSCLE RING 


LOWER OF IMPLANT NARROWED 
AND TO INCREASE 
MOTILIT 


Rolf Motility Implant is an enucleation implant development by D. E. 
Rolf, M.D., Cleveland, Ohio. This implant gives maximum motility to the 
prosthesis, improves the appearance of the patient, and practically elimi- 


nates the possibility of extrusion. 


A pamphlet describing the surgical technique will be sent upon request. 


THE ROLF MOTILITY IMPLANT with special operative plastic pin, 
post-operative conformer, five double armed 3.0 white silk sutures with No. 4 


Metro needles and one single armed 3.0 black silk suture with No. 3 Metro 


SERVING THE PROFESSION SINCE 1851 


cuicaco AAGER & GOUGELMAN, INC. 


CLEVELAND 


BOSTON 
KANSAS CITY BUFFALO 
MINNEAPOLIS PHILADELPHIA 
NEW ORLEANS PITTSBURGH 


ST. touts WASHINGTON 
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of lens correction is based 


on the principle that 


only through reduction 


of asti gmatic ) 


variation... 


to a level 


below the 


physiological 


limits of human perception 


...Ccan utmost clarity 


of vision be achieved. 
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WELCH INC. 


AUBURN, N. Y. 


CLEAR—For general examination 

> ‘in contrast to the dark fundus - 

examination and also \ 
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ISOTONIC WITH TEARS 


NEO-SYNEPHRINE, trademark 
reg. U. S. & Canada, 
brand of phenylephrine 


FOR CONJUNCTIVAL DECONGESTION 


The mild but definite vasoconstriction provided by Neo-Synephrine 
hydrochloride Ophthalmic Ye% solution occurs without 

initial sting, since the efficient vasoconstriction 

is in a specially formulated vehicle that is isotonic with tears. 

One or two drops repeated three or four times a day usually 
suffice for the relief of congestive conjunctivitis due to physical 
and chemical irritants; itching and smarting associated with 
eyestrain, and excessive tearing resulting from allergic states. 

Neo-Synephrine hydrochloride Ophthalmic ¥s% 
solution is available in 14.8 cc. (2 fl. oz.) bottles. 


OTHER OPHTHALMIC FORMS FOR OFFICE USE: 


Neo-Synephrine hydrochloride Emulsion 1% and 10% 
Neo-Synephrine hydrochloride Solution 1%, 2.5% and 10% 
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Why? 


The growth in the use of trifocals, especially in the last 10 years, has 
been substantial. It has come about because: (1) Design and manu- 
facture have improved; (2) There is a better understanding of when to 
prescribe and how to fit; (3) There is an increasingly more thorough 
analysis of the patient's near seeing problem; (4) The growing amount 


of clinical data for study furthers practitioners’ confidence. 


What now? 


There is a great number of bifocal wearers today who would benefit by 
the prescription of trifocals—about half of them, as a matter of fact! 
This conclusion is based on the fact that in 1947, about 50% of all Univis 
multifocals prescribed were 1.75D or greater in the reading addition. 
Yet, only 1.5% of these were trifocals. It’s reasonable to assume that the 
others in that category are potential trifocal wearers, discounting any 


other individual reasons why bifocals may be more advisable. 


What now? Look for an increasingly greater number of trifocal pre- 
scriptions from every section of the country! 


THE UNIVIS LENS COMPANY, DAYTON 1, OHIO 
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UNIMIS LENSES 
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These six Merck Vitamin Reviews PARTIAL INDEX OF CONTENTS 
are yours for the asking while 

the editions last. These concise Factors that produce avitaminosis. 
reviews contain up-to-date, au- _—_°-‘Signs and symptoms of deficiency. 
thoritative facts and can be most Daily requirements and dosages. 

useful for quick reference. Please Distribution in foods. 

address requests for copies to Methods of administration. 

Merck & Co., Inc., Rahway, N. J. Clinical use in specific conditions. 


MERCK 
VITAMINS 


MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. J. 
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Precision moulded on corrected curves, 1-GARD 
shatter-proof safety lenses are mist resistant. The 
high insulation property of I-GARD lenses offers 
greater resistance against condensation of mois- 
ture generally caused by rapid temperature 
changes. 


Now your patients can look for protection from 
the annoyance and potential danger of lens fog- 
ging. To assure complete eye protection prescribe 
1-GARD SAFETY LENSES; for children, sportsmen, 
patients with special prescription needs and the 
general public. 


Write for literature describi 
the features and advantages OF 
the new 1-GARD sofety lens. 


J-GARD 
CORPORATION of AMERICA 


146 EAST 35th STREET, NEW YORK 16 — 


BETTER VISION — THROUGH PLASTICS — WITH SAFETY 


i 
4 
i 
RESISTANT TO FOGGI | | 
| \ 
H 
; 
i 
os 
| 
4 FEATHER-WEIGHT 
FOG-RESISTANT 
i CLEARER VISION 
| 
a 
| 


EACH INSTRUMENT TESTED AND CERTIFIED BY 
ELECTRICAL TESTING LABORATORIES, Inc., New York City 


The improved Skiar-Schiotz Tonometer 
is made to meet the specifications adopted 
by the Committee on Standardization of 
Tonometers ot the American Academy of 
Ophthalmology and Otolaryngology. 

All parts, except the frame of this new 
model instrument, are made of non- 
magnetic stainless steel. The moving parts 
are accurately machined, highly polished 
and fitted to close tolerances in weight and 
balance to minimize friction. The instru- 
ment is made to conform with the basic 
requirements of the original Tonometer 
described in 1905 by Professor Hjalmar 
Schiotz, and modified by him in 1925. 

There are two major improvements in 
this newly designed model by Sklar. They 
are: (A) the new shape of the hammer and 
its contact with the plunger, and (B) the 
new design of the dial with inserted mir- 
ror to overcome parallax. 

The new model instrument is guaran- 
teed to be serviceable, dependable and 
accurate for use by the profession. 

Complete detailed directions for use, with 


Table of Intra-Ocular Pressures and 
Graphs, included with each instrument. 


LONG ISLAND CITY, N.Y. 


Price Complete $ 5 5. 
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it’s Provocative! 


Durable! 
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Ophthalmically Engineered 


a 
fas care core Mes 
40, 42, 44, and 46 
and 25 dbl in colors, 
frames because that name enjoys a. uished 
engineering skill and gracious beauty 
in style. Now, another top fashion frame 
men makes its debut the Zylo Ware Yer. 
ZYLO WAR ORPORATION 
LONG ISLAND CITY, NEW YORK 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
ESTABLISHED 1875 


Improved .Meyrowitz Model 


SKIASCOPIC RACKS 


This pair of racks contains a series of lenses with slides which permits the 
use of every spherical power from 0.25 to 12.75 D plus and minus. The 


racks may be held in place by the patient or examiner and greatly facilitate 
the retinoscopic examination. 


Used in all large eye clinics, they will also serve to speed up the examina 
tion in your office. Price, per pair $375.00 


BERENS PLASTIC PRISM BAR 


Useful in determining the amplitude of fusion and in orthoptic 
training and exercises. Fifteen prisms of from 1 to 40 Diopters 
are incorporated ina single transparent plastic bar. Easy to hold, 
it simplifies the screen test. Separate 45.D. Prism. 


Cat. No. B 4107 Price complete, in case $28.00 
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PHARMACOLOGY AND TOXICOLOGY OF THE CORNEA 


Contemporary Concepts 


KENNETH C. SWAN, M.D. 
PORTLAND, ORE. 


R. FRANCIS PROCTOR was keenly interested in physiologic 

optics; it is appropriate, therefore, that this first lecture should 
concern the cornea, the most important part of the optical system of the 
eye. The smooth surface, regular curvature and high degree of trans- 
parency which are responsible for the optical effectiveness of the cornea 
are maintained free of aberration by a series of unique physical and 
chemical balances. These delicate balances are dependent on the func- 
tional integrity of the various corneal layers. The functions of these 
layers are affected tn diverse ways by drugs and poisons; consequently, 
discussion of the pharmacology and toxicology of the cornea necessitates 
consideration of the layers individually, as well as in relation to each 
other. 

In classic descriptions of corneal histology, the epithelium is con- 
sidered to be most superficial, but functionally the surface layer is the 
precorneal film. This film must not be dismissed as a simple aqueous 
solution. Normally, the precorneal film has both protein and muco- 
protein components, in such a delicate physicochemical balance that a 
stable viscous film with high wetting properties and optical clarity is 
maintained. Its protein content is maintained by evaporation; at a 
concentration greater than that of the lacrimal secretion; however, the 
film never becomes so viscous that bubbles are retained to obscure 
vision because excessive evaporation stimulates an increased lacrimal 
flow. Likewise, if the precorneal film is thinned with a free flow of 
lacrimal secretion, evaporation and flow of excess tears into the lacrimal 
canaliculi soon reestablish a proper state of viscosity. The components 
of the precorneal film must constantly be replaced; otherwise, the film 
would become cloudy with the cells which are constantly being desqua- 
mated from the surface epithelium. In some patients an abnormal rate 
of desquamation causes rapid clouding of solutions under contact lenses. 

From the Department of Ophthalmology, University of Oregon Medical 
School. 


Delivered as the first Francis I. Proctor Lecture at the University of California, 
Dec. 20, 1946. 


This lecture represents part of a study being conducted under a grant from 
the John and Mary R. Markle Foundation. 
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Many analyses have been made of the chemical and physical proper- 
ties of tears; yet there is considerable disagreement. For example, 
Duke-Elder’s statement that the osmotic pressure of the tears is equiva- 
lent to 1.4 per cent sodium chloride was disputed by Ridley, who found 
the tears to be nearly isotonic with 0.9 per cent sodium chloride. These 
discrepancies are understandable when it is realized that the tears are 
not chemically or physically constant. For example, the normal flow 
of tears differs considerably from that produced by irritation of the 
fifth nerve or by direct stimulation of secreting nerves. This difference 
is particularly conspicuous in rabbits. The injection of a parasympa- 
thetic stimulant produces a white, chalky lacrimal secretion, in contrast 
to the usual clear flow (fig. 1). In situ studies of the py of the con- 


Fig. 1.-—Rabbit’s lacrimal secretion following administration of methacholine 
chloride U. S. P. (mecholyl chloride®). 


junctival sac made with a glass electrode proved that the physical 
properties of the human conjunctival secretion also change with stimu- 
lation.? Initially this secretion is slightly alkaline, but when the tears 
start to flow from the mechanical irritation produced by the electrode 
the alkalinity increases rapidly (fig. 2). 

The foregoing concepts of the precorneal film may be applied to 
pathologic conditions. It is frequently stated that the eye is adequately 


1. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1932, vol. 1, p. 639. Ridley, F.: Chemical Composition of Tears: 
Clinical Significance of Composition of Tears, Tr. Ophth. Soc. U. Kingdom 54: 
541, 1934. 

2. Swan, K. C.; Trussell, R. E., and Allen, J. H.: pa of Secretion in Normal 
Conjunctival Sac Determined by Glass Electrode, Proc. Soc. Exper. Biol. & Med. 
42:296 (Oct.) 1939. 
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lubricated by the conjunctival secretion alone; however, the precorneal 
film undergoes chemically important changes with diminution or absence 
of lacrimal secretion. Biomicroscopy of the precorneal film reveals 
clumps of thick mucus, strands of desquamated epithelium and bubbles. 
Subjectively, vision is disturbed, and the eyes feel irritated. 

Keratitis develops when the corneal epithelium is inadequately 
lubricated. Keratoconjunctivitis sicca typically occurs in women in the 
menopause or postmenopause and is associated with atrophy of the 
salivary, as well as the lacrimal, glands. Frequently arthropathy 
develops concurrently. Estrogenic therapy is commonly prescribed for 
this syndrome.’ During the past several years, at the clinics of the 

23 
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70 


Fig. 2—pu range of conjunctiva in 88 normal adults. The solid line indicates 
the values before onset of lacrimation; the broken line, values during gross 
lacrimation. 


University of Oregon Medical School, estrogens have been admin- 
istered to 28 women with keratoconjunctivitis sicca occurring in associa- 
tion with menopausal symptoms. In all patients the precorneal film 
had become thickened and contained bubbles, strands of thick mucus 
and rolls of cellular debris. In 8 of the patients improvement occurred 
with estrogenic therapy, but all had mild disease of recent origin. In 
the remaining 20 women therapy did not affect the precorneal film, 
although in a number of instances there was restoration of the menstrual 
flow. In no case in which symptoms of the keratoconjunctivitis were 


3. Fried, J. J., and Goldheizer, M. A.: The Endocrine Treatment of Kerato- 
conjunctivitis Sicca, Am. J. Ophth. 27:1003 (Sept.) 1944. 
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of two or three years’ duration was a normal film restored. These 
clinical observations indicate that there is normally a hormonal control 
of lacrimation but that deficiency must be corrected early and adequately 
before irreversible atrophy occurs in the glands; i. e., early diagnosis 
must depend on the microscopic changes in the precorneal film which 
precede gross keratoconjunctivitis sicca. If the ophthalmologist defers 
his diagnosis until the latter develops, appreciable improvement is not 
to be expected from estrogenic therapy. Symptomatic therapy, suci 
as artificial tears or closure of the canaliculi, then becomes necessary. 

A second, and commonly overlooked, type of keratoconjunctivitis sicca 
results from the impaired lacrimal secretion which follows the inflamma- 
tory closure of the lacrimal ducts in some cases of chronic conjuncti- 
vitis. In such cases, the ophthalmologist must not be hasty in 
permanently closing the lacrimal canaliculi by cauterization, for lacri- 
mation may recur with subsidence of the conjunctivitis and result in 
epiphora. Treatment of conjunctival inflammation and a temporary 
trial with artificial tears should always be made prior to the permanent 
occlusion of the canaliculi. 

An entirely satisfactory substitute for the normal conjunctival and 
lacrimal secretions has yet to be devised, but a number of formulas for 
artificial tears have been described. Some, based on the theoretic 
chemical components of the lacrimal secretion, have contained dextrose, 
diverse electrolytes and buffers. Any preparation containing dextrose is 
certain to be unstable and favorable to bacterial growth unless preserva- 
tives are added. Moreover, these preparations are unduly complex. 
On the other hand, simple saline solutions or solutions of bicarbonate 
are unsatisfactory unless a viscous agent is added to give the preparation 
the cohesive and emollient properties of the normal precorneal film. 
Until recently, attempts have been made to adapt various compounds to 
these purposes, with only partial success. Acacia, tragacanth and gelatin 
have been most widely used, but they are chemically unstable, have 
high refractive indexes and are good mediums for the growth of bacteria 
and fungi. A synthetic substance, methyl cellulose, has shown con- 
siderable advantages over these naturally occurring gums as a con- 
junctival lubricant, cohesive and substitute for the precorneal film.‘ 

Methyl cellulose is a water-soluble cellulose ether. Preparations 
with a high degree of purity and uniformity are available for ophthalmic 
use. There are several types, graded according to the degree of 
viscosity. For ophthalmic purposes the type with the highest viscosity 
(4,000 centipoises) is preferable, as only a small quantity need be added 
to aqueous solutions to increase the viscosity greatly without signifi- 
4. Swan, K. C.: Use of Methyl Cellulose in Ophthalmology, Arch. Ophth. 
33:378 (May) 1945. 
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cantly altering its optical properties. One per cent aqueous solutions 
have a viscosity many times that of water, but are highly transparent 
and colorless and have a low dispersive power and refractive index 
(1.336), similar to that of distilled water (1.334). In addition, solu- 
tions of methyl cellulose are neutral, odorless, tasteless and nearly inert 
chemically. They are stable in the py range which is tolerated by the 
eye and seem unaffected by light or aging. Aqueous solutions are com- 
patible with the drugs commonly used in ophthalmology. Solutions 
containing only pure cellulose do not support bacterial or fungous 
growth. 


Methyl cellulose in a dry state occurs as fluffy, white, corklike 
fibers. It has the disadvantage that preparation of a solution is rather 
complex. The dry material must be boiled with approximately one half 
of the required volume of water, then stirred while cooling to a tempera- 
ture of 5 to 10 C. When used as a substitute for tears in cases of 
keratoconjunctivitis sicca, a 0.5 to 1.0 per cent solution of 4,000 centi- 
poise type of methyl cellulose containing 0.9 per cent sodium chloride 
has proved more satisfactory than other types of artificial tears. Unlike 
the commonly used oily vehicles of high viscosity, solutions of methyl 
cellulose mix well with secretions and spread smoothly throughout the 
conjunctival sac. Conjunctival irritation is reduced by the emollient 
properties of the colloid. If there is secondary infection, such as com- 
monly occurs in established cases of keratoconjunctivitis, bacteriostatic 
agents may be added. 


The corneal epithelium seems like a child in its reactions; i. e., it 
is easily hurt but heals quickly without scar formation. Like a child 
with whom the rod has been spared, too gentle treatment of epithelial 
conditions, such as herpes simplex or recurrent erosion, results in 
recurrence or progression. Also like a child, the epithelium has a 
high metabolic rate and is sensitive to nutritional disturbances. For 
example, vitamin A deficiency results in a characteristic hyperplasia and 
metaplasia. The epithelium becomes thickened; the rate of desqua- 
mation is increased, and there is a tendency toward keratinization. Lee 
and Hart ° demonstrated that the oxygen consumption of the epithelium 
of vitamin A-deficient animals is greatly increased. In contrast, they 
observed that riboflavin deficiency results in diminished metabolic 
activity. .\ superficial punctate type of keratitis results in experimental 
riboflavin deficiency, and there is delayed healing of abrasions before 
corneal vascularization begins. It is likely that neovascularization of 
the cornea, which has been reported to be the earliest sign of clinical 


5. Lee, O. S., Jr., and Hart, W. M.: Respiration or Metabolism of Cornea: 
Metabolism of Cornea; Studies on Oxygen Consumption of Corneas of Riboflavin 
and Vitamin-A-Deficient Rats, Am. J. Ophth. 27:488 (May) 1944. 
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riboflavin deficiencies, is secondary to these epithelial changes. Cer- 
tainly, marginal neovascularization of the cornea has not been a con- 
sistent clinical finding. 

The corneal epithelium regenerates at a remarkable rate, and two 
mechanisms are involved. Small defects in the epithelium are filled by 
migrations of the deeper layers of the neighboring epithelial cells, a 
process which has been photographed by Friedenwald. In large defects, 

cell division and multiplication also occur, a process which may be 
studied by observing mitotic activity. It has been stressed that the 
epithelium may even grow over necrotic corneal stroma, such as the 
edge of a corneal ulcer. Despite this rapid and vigorous regeneration, 
it is likely that the epithelium requires fairly normal underlying stroma 
for permanent maintenance of its health. This fact is best seen in the 
healing of corneal burns, particularly those occurring from steam. In 
this type of burn, dense, avascular scar formation occurs in the super- 
ficial stroma. The epithelium will heal to the edge of the eschar, but will 
either progress no farther or form an unstable bleb over the scar. 
If the eschar is dissected away under the surgical microscope, the 
defect rapidly epithelizes. 
Regeneration of normal corneal epithelium occurs at a rate so rapid 
, that the epithelial stimulants have not been of clinical value. On the 
other hand, a number of compounds, notably the local anesthetics, 
significantly impair the process of regeneration. Friedenwald and 
Buschke,® in experiments on the excised rat cornea, observed that 
tetracaine impaired regeneration. Smelzer and Ozanics’ made a simi- 
lar laboratory observation with other anesthetics but noted that the 
impairment of regeneration was not directly proportional to the degree 
of anesthesia. Their work offers the hope that local anesthetics may be 
developed which do not impa epithelial growth. My studies with 
several large series of new synthetic anesthetics have not revealed such 
a compound. 

It is necessary to use local anesthesia for removal of corneal foreign 
bodies and repair of lacerations, but repeated or prolonged use of these 
drugs impairs healing of epithelial defects. For example, 3 men work- 
ing in a tightly closed room received bilateral injury to the corneal 
epithelium from escaping ammonia fumes. Tetracaine ointment was 
injected into the lacrimal canaliculi and placed in the conjunctival sac 
of the least seriously injured eye of each of the 3 patients. The treated 
eyes were more comfortable during the first few hours, but recovery 


6. Friedenwald, J. S., and Buschke, W.: Mitotic and Wound-Healing 
Activities of Corneal Epithelium, Arch. Ophth. 32:410 (Nov.) 1944. 

7. Smelzer, G. K., and Ozanics, V.: Effect of Local Anesthetics on Cell 
Division and Migration Following Thermal Burns of Cornea, Arch. Ophth. 34: 
271 (Oct.) 1945. 
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was delayed. The untreated eyes completely healed in an average of 
eighteen hours, but the tetracaine-treated eyes remained irritable and 
stained with fluorescin until twenty-four to forty-eight hours after 
the injury. 

It has been known for many years that epithelial defects heal most 
rapidly when the eye is bandaged. It has been assumed that pressure 
and immobilization of the eye are the important factors in the acceler- 
ated epithelial regeneration, but it is likely that elevation of the tempera- 
ture of the conjunctival sac by bandaging also contributes to more rapid 
healing. The temperature of the corneal surface is normally maintained 
several degrees below body temperature by exposure and evaporation. 
A heavy bandage effectively raises the temperature by blocking this 
loss of heat and producing active hyperemia in the lids. 

Friedenwald and Buschke,* working with excised rat corneas, found 
that epithelial regeneration has a high temperature coefficient. We 
have confirmed this observation with in vivo experiments on the rabbit. 
Fine thermocouples incorporated in a double contact lens were placed 
over the cornea. Then the temperature of the inner lens and cornea 
was varied by irrigating the space between the two lenses with solutions 
of varying temperatures. Changes in temperature of a few degrees (C.) 
appreciably affected the rate of healing of the corneal defect. In view 
of this fact, local applications of heat, as well as immobilization, seem 
a logical procedure to accelerate healing of injuries to the epithelium 
of the cornea. 

The exact mechanism by which certain drugs produce anesthesia 
when applied locally to cells has not been fully established; however, 
some of the factors which influence the penetration of local anesthetics 
into the corneal epithelium have been determined. The physical proper- 
ties of the various local anesthetics greatly influence their penetrability 
into the cornea and thereby their clinical effectiveness. In 1940, White 
and I° determined by quantitative chemical analyses the penetrability 
into the cornea of a group of local anesthetics of the para-aminobenzoic 
acid ester series. We observed that tetracaine, a highly surface-active 
compound, reached a much higher concentration in the corneal epi- 
thelium than procaine, a chemically related compound of relatively low 
surface activity. Butacaine (butyn®), a compound of intermediate sur- 
face activity, was less concentrated in the epithelium than tetracaine 
but considerably more concentrated than procaine. It is possible to 


&. Friedenwald, J. S., and Buschke, W.: Influence of Some Experimental 
Variables on the Epithelial Movements in Healing of Corneal Wounds, J. Cell. 
& Comp. Physiol. 23:95 (April) 1944. 

9. Swan, K. C., and White, N. G.:- Corneal Permeability: I. Factors 
Affecting Penetration of Drugs into the Cornea, Am. J. Ophth. 25:1043 (Sept.) 
1942. 
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correlate penetrability with effectiveness of the compound when applied 
topically to the epithelium (fig. 3). In general, highly surface-active 
compounds, like tetracaine, are effective when applied topically, whereas 
surface-inactive compounds, such as procaine, are effective only when 
injected under the epithelial barrier. 

Factors other than surface activity influence corneal penetrability oi 
anesthetics. There are a number of topically effective local anesthetics 
which are not highly suriace active, but the compounds of high surface 
activity are notable for the rapidity of their action. For example. the 
corneal anesthesia induced by 0.5 per cent tetracaine hydrochloride 
becomes evident in a matter of seconds. Also, highly surface-active 
anesthetics have a greater miscibility with the conjunctival secretions 
and greater wetting power; consequently, they spread more evenly 
throughout the conjunctival sac. It is common experience to instill 

FAIR TODICAL ANESTHESIA 


MODERATELY SURFACE ACTIVE 
DENETRATES CORNEA FAIRLY RAPIOLY 
CH, CH, Ch, CH, 
CH, CH, CH, CH, 


— CH, CH, POOR TOPICAL ANESTHESIA 
PROCAINE#.N< 0 CH, CH, SURFACE INACTIVE 
— CH, CH, PENETRATES CORNEA POORLY 


Cc CH, 
H, CH, CH, CH, GOOD TOPICAL ANESTHESIA 


HIGHLY SURFACE ACTIVE 
PENETRATES CORNEA RAPIDLY 


Fig. 3—Comparison of butacaine (butyn®), procaine and tetracaine with 
respect to penetrability and effectiveness. 


a relatively suriace-inactive local anesthetic into the conjunctival sac 
and then to discover, when the speculum is placed, that the fornices 
have not been anesthetized. This is least apt to occur when highly 
surface-active anesthetics are used. Finally, all highly suriace-active 
compounds have antiseptic power, and a bacterial action is highly 
desirable in a topical anesthetic used for tonometry or for the removal of 
infected foreign bedies embedded in the epithelium. 

It has been known since the discovery of cocaine that local anes- 
thetics have a deleterious effect on the epithelium. These effects are 
characterized by drying and roughening of the epithelial surface and 
by increased permeability of the epithelium to other drugs. Drying 
of the epithelium is related, at least in part, to impairment of several 
protective reflexes; e. g., mucous secretion of the goblet cells and 
lacrimal flow are diminished, and there is decreased winking. The 
vehicle in which the anesthetic is administered also has some influence. 
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Holt and Cogan '’ reported that epithelial changes are largely eliminated 
if hypertonic or isotonic solutions of the local anesthetic are used. There 
is no doubt that the control of osmotic pressure oi the fluid in the 
conjunctival sac and the prevention of drying greatly reduce the gross 
disturbances of the epithelium associated with topical application of 
local anesthetics; nevertheless, some alteration in the physicochemical 
state of the cells occurs from topical anesthesia, for increased permea- 
bility of the cornea induced with cocaine is independent of the degree 
of anesthesia and occurs even if isotonic, or even hypertonic, solutions 
are used. 

The epithelium is a highly sensitive structure. This sensitivity 
limits types and concentration of drugs which may be applied topically ; 
consequently, the factors which make drug: solutions irritating have 
received much consideration. In the past, emphasis has been placed 
on the physical properties of the drug vehicle. For example, great stress 
has been placed on making ophthalmic solutions isotonic with the tissue 
fluids. Most of the commonly used drug solutions are hypotonic, but, 
owing to the protective and diluent action of the conjunctival secretion 
and the precorneal film, even highly hypotonic solutions do not produce 
a discomforting sensation or biomicroscopic alterations in the corneal 
epithelium unless they are instilled repeatedly or used for irrigation. 
For example, a single drop of distilled water is well tolerated, although 
irrigation results in severe epithelial changes. The addition of non- 
medicament solutes to make ordinary eye drops isotonic is, therefore, 
unnecessary and increases the danger of the pharmacist’s making an 
error in preparation of the prescription. On the other hand, strongly 
hypertonic solutions are rather irritating and should be avoided if possi- 
ble. It is interesting to note that the pain produced by such solutions 
is influenced little by topical anesthesia. 

The acidity and alkalinity of ophthalmic drug solutions has also 
received considerable attention as a source of irritation. In general, 
solutions with a py of 6 to 8 are less irritating than those outside that 
range; but whether a more highly acid or alkaline vehicle is irritating 
depends a good deal on the concentration of the drug and its buffer 
power. For example, the buffering of a dilute solution of alkaloids, 
such as 0.2 per cent solution of scopolamine hydrobromide, is unneces- 
sary even though the py of such a solution may be quite low, because 
the acidity of these weak preparations is almost instantly neutralized by 
the conjunctival secretions. On the other hand, buffering of concen- 
trated solutions, such as 5 per cent homatropine hydrobromide, is 


10. Holt, M., and Cogan, D. G.: Cornea: Permeability of Excised Cornea to 
Ions, as Determined by Measurements of Impedance, Arch. Ophth. 35:292 (March) 
1946. 
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desirable. Such solutions become quite acid with deterioration and 
are sufficiently concentrated that rapid neutralization by the conjunctival 
secretions does not occur. It is our policy to buffer this particular 
preparation to py 6, rather than to one on the alkaline side, so that 
it is retained in the stable salt form. 

Surface activity influences the tolerance of the epithelium toward 
the drug. Dilute solutions of wetting agents '' are well tolerated, and 
such agents are useful in the treatment of external inflammations. They 
have antiseptic action and detergent powers, which facilitate removal 
of infected discharge from the conjunctival sac and lid margins ; however, 
the low toxicity of these compounds has been unduly stressed by 
pharmaceutical manufacturers. Many wetting agents have produced 


Fig. 4.—Superficial punctate lesions of epithelium produced by wetting agent. 


less cellular damage than agents with comparable degrees of antibac- 
terial action, but they are capable of producing injury to the epithelial 
tissues.'* Repeated instillations of even dilute solutions of wetting 
agents into the conjunctival sac result in a superficial punctate type 
of keratitis, differing from the changes which occur in the epithelium 
as a result of local anesthetics or hypotonic solutions (fig. 4). The 
influence of surface activity on conjunctival irritation is well demon- 
strated with salts of dibutoline (salts of dibutyl carbamate of dimethyl- 
B-hydroxyethylammonium). This is a new compound which has 


11. These compounds are spoken of as wetting agents because they greatly 
lower the surface tension of water and thereby facilitate wetting of water- 
insoluble substances. 

12. Swan, K. C.: Reactivity of the Ocular Tissues to Wetting Agents, Am. J. 
Ophth. 27:1118 (Oct.) 1944. 
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an atropine-like action on the intraocular muscles.’* Halide salts were 
initially prepared but’ were found to be poorly tolerated by the con- 
junctiva. The sulfate, which was less highly ionized, and therefore 
less surface active in solution, produced much less irritation of the 
conjunctiva '* (table). 

In general, vehicles containing an emollient substance, such as albu- 
min or methyl cellulose, are better tolerated by the cornea than a simple 
aqueous solution, because they do not reduce the normal emollient 
substances of the precorneal film. On the other hand, vehicles such as 
oils do not mix readily with the conjunctival secretions and may pro- 
duce mechanical irritation despite lubricant qualities. Other factors 
influence irritation of the epithelium by medicaments which are not 
understood. For example, in the synthesis of new atropine-like drugs, 
my associates and I observed that carbamic acid esters oi ethyl alcohol 
containing a quarternary ammonium group were less irritating than the 
corresponding tertiary amines.** 


Surface Activities and Effects of Salts of Dibutoline on the Conjunctiva 


Surface Tension Conjunctival Irritation 
of 5% Aqueous Solution, from Single Instillations 
Dibutoline Salt Dynes/per Cm. at 25 C. of 5% Solutions 


+4 


Knowledge of the permeability characteristics of the epithelium 
is important because the epithelium is the major barrier to penetration 
of drugs into the cornea. Also, such knowledge is essential to the clinical 
management of edema of the epithelium and vascular keratitis. Until 
recent years it has been assumed that the cornea, contrary to all physical 
laws, was impervious to water, although it permitted a transfer of other 
compounds. This false hypothesis was based on the observation that 
edema of the cornea followed any physical damage to the epithelium 
or endothelium. In 1942, White and I® reported that, in general, 
epithelium was relatively impermeable to highly polar compounds. More 
specifically, Cogan and Kinsey*® demonstrated that the epithelium 
and endothelium of the cornea were permeable to water and relatively 
impermeable to sodium and chlorides. They concluded that, because 


13. Swan, K. C., and White, N. G.: 
(Jan.) 1945. 

14. Swan, K. C., and White, N. G.: Choline Esters with Mydriatic and 
Cycloplegic Action, Am. J. Ophth. 27:933 (Sept.) 1944. 

15. Cogan, D. G., and Kinsey, V. F.: Physiologic Studies on the Cornea, 
Science 95:607 (June 12) 1942. 
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of this relative impermeability of the epithelium and endothelium to 
sodium chloride, an osmotic balance exists between the corneal stroma, 
on the one hand, and the aqueous and external secretions, on the other. 
They postulated that the corneal stroma exists in a state of detergesc- 
ence, which is associated with normal optical clarity of the stroma.’® 
They demonstrated that if the corneal stroma is maintained in a state 
of hypertonicity as contrasted with the solutions external to the epi- 
ey thelium bedewing of the epithelium, and an even experimental type of 
. vascular keratitis, may result and that the process may be reversed 
tye by making the external fluids hypertonic or by administration of a 
hygroscopic substance, such as glycerin. This observation is important 
- to clinical ophthalmology. For example, in patients with acute con- 
gestive glaucoma study of the internal eye by biomicroscopy and ophthal- 
moscopy is greatly impaired by the corneal bedewing. As reported by 
Cogan, the topical administration of glycerin effects transitory clearing 

7 of a bedewed cornea, thus permitting a more adequate examination. 
Considering that bedewing of the cornea is dependent on the epi- 
thelium’s acting as a semipermeable membrane, any physical disruption 
of such a membrane or chemical alteration of its permeability tends 
to decrease the edema. For example, corneal bedewing in glaucoma 
can be reduced by administration of a local anesthetic and mechanical 
massage of the epithelium with the rounded tip of a glass rod. The 
most effective and prolonged clearing results from combining this 
method with the administration of glycerin. For example, a drop 
of 0.5 per cent tetracaine hydrochloride is instilled over the cornea. 
a With the patient in a reclining position, the lids are separated and a 
| drop of glycerin is instilled. The epithelium is then gently massaged 
through the glycerin. .\n immediate and spectacular clearing of cor- 
neal bedewing generally occurs, although a clearing of gross bullous 

keratitis is not to be expected. 


Bowman’s membrane and the corneal stroma differ diametrically 
from the corneal epithelium. Metabolic activity is relatively low but 
increases with vascularity and increased cellularity, such as accompanies 


damage to the cornea from prolonged riboflavin deficiency or any inflam- 
matory process. The passage of substances through the corneal stroma 
simulates the diffusion in a simple aqueous solution. It was known in 


the nineteenth century that diffusion readily occurs from the blood 
vessels in the corneal limbus toward the center of the cornea. A 
classic experiment was to place particles of iron into corneal stroma 
and to study the staining of the cornea which took place when potassium 
ferrocyanide was injected intravenously. The staining of the cornea 


16. Cogan, D. G.: Glycerin in Cornea: Clearing of Edematous Corneas by 
Glycerine, Am. J. Ophth. 26:551 (May) 1943 
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due to the formation of prussian blue begins at the periphery earlier 
than at the center, indicating that the ferrocyanide reached the cornea 
via the limbic plexus. In recent experiments in our laboratories Taylor 
and | have injected dibutoline and other drugs into the corneal stroma 
with a fine needle under high magnification and have found rapid 
lateral spread, as well as penetration into the aqueous.17 Limbic 
injections also spread into the cornea. 

Bowman’s membrane is a unique layer with many of the staining 
characteristics of the stroma. It is much more highly permeable to most 
substances than is the epithelium. Most tinctures and such acid 
caustics as trichloroacetic acid and phenol are tolerated well, but 
degenerative conditions develop slowly after prolonged or intense 
chemical or infectious inflammations of the anterior segment. For 
example, deposition of calcium phosphate long after an injury is a 
commonly observed clinical phenomenon. Lowenstein expressed the 
beliei that this deposition occurs from altered permeability of the mem- 
brane and increased alkalinity by loss of carbon dioxide.'* 

The war has resulted in renewed interest in the controversy over 
the nature and management of acid and alkali burns to the cornea. It 
has long been known that acid burns may produce immediate severe 
damage but that the burn is limited to the area of contact. This type 
of reaction is to be expected, for acids coagulate protein and therefore 
tend to be fixed by the process. On the other hand, alkalis tend to 
dissolve protein and are less effectively buffered by it than are acids; 
consequently, alkali burns to the cornea would be expected to produce 
progressive injury. Formerly, it was thought that the damage to 
the stroma from the alkalis was delayed reaction, but experimental 
data indicate that the process, rather than being a delayed response, 
is one of progressively deeper damage as the alkali penetrates from the 
epithelium into the corneal stroma. For this reason, immediate removal 
of irreparably damaged epithelium would seem the logical emergency 
procedure to prevent spread of alkali to the epithelial layers and has 
come into general use. Whether denudation is performed in individual 
cases seems a matter of clinical judgment, but immediate and prolonged 
irrigation of the conjunctival sac with isotonic solution of sodium 
chloride is imperative in all cases of alkali burns. Attempted neutrali- 
zation of acid or alkali in the cornea with buffer solutions has been 
disappointing in my experience. Eyes have been lost from delay in 
treatment resulting from the preparation of such a solution. In a 
recent medicolegal case, the physician delayed irrigation of the con- 


17. Taylor, J., and Swan, K. C.: Intracorneal Permeability: II. Factors 
Affecting Distribution of Drugs in the Corneal Stroma, to be published. 

18. Lowenstein, A.: Contribution to Pathology of Bowman’s Membrane, 
Brit. J. Ophth. 30:317 (June) 1946. 


- 
2 
H 
5 
| 
i 
ag 
4 


i of relatively insoluble materials, such as the commonly used silver 


266 ARCHIVES OF OPHTHALMOLOGY 


junctival sac for fifteen minutes while he prepared and sterilized an 
isotonic buffer solution. The eye was lost, and the physician was 
subjected to considerable public criticism. 


An interesting and important toxic reaction of the corneal stroma 
occurs in relation to the breakdown of iron foreign bodies. If metallic 
iron is embedded in the corneal stroma, it breaks down into ionic form, 
which diffuses into and reacts with the surrounding tissue to form 
conspicuous brown rust rings. If the piece of metal is removed, the 
epithelium often closes over the rust ring, resulting in a permanent 
corneal opacity. No further symptoms may result if the ring is small, 
but with large rings necrosis of the iron-stained tissue may occur in 
one to three days, with resultant return of ocular irritation. .\t this 
stage the rust ring can readily be lifted out with a dull spud or may 
actually extrude itself. On the other hand, freshly stained collagenous 
corneal tissue is tough and requires sharp dissection or curettage. 
Therefore, in an individual case it is a matter of clinical judgment 
whether rust rings and tough viable tissue should be taken out 
immediately after the foreign body is removed or left, with the hope 
that healing will occur. If extensive deep instrumentation is necessary 
to excise or curette a fresh, large rust ring, it may be safer and may 
produce less scar tissue if the physician waits until necrosis makes 
removal of the damaged tissue easy. Eyes have been perforated by 
ophthalmologists attempting to remove rust rings with dental burrs. 


Solutes diffuse readily out of the corneal stroma, but suspensions 


proteinate preparations, may be retained in the corneal stroma. When 
such preparations are administered in the presence of a deep corneal 
laceration, the epithelium and later scar tissue may grow over the 
suspended material, to form an accidental tattoo. Inert materials may 
safely be used in tattooing of the cornea, but substances like the silver 
proteinates break down slowly, with disastrous effects on vision. The 
delayed deterioration of vision results from concentration of the heavy 
metal in Descemet’s membrane, with the formation of an irreversible 
flocculent gray opacity. The accompanying illustration (fig. 54), 
shows the typical appearance of a silver proteinate, mild silver 
protein U. S. P., retained in the corneal stroma. Months after 
administration of the preparation to a corneal laceration, the brown 
appearance of the unchanged suspension may still be seen in the center, 
but around the edges a grayish green discoloration is evident grossly. 
Slit lamp biomicroscopy reveals a typical grayish green discoloration 
of Descemet’s membrane. Treatment in such cases involves excision 
of the involved stroma to prevent further damage to Descemet’s mem- 
brane. Silver staining of Descemet’s membrane also occurs with 
prolonged administration of silver preparations to the conjunctival 
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Fig. 5.—A, accidental tattoo of cornea with mild silver protein U. S. 
copper staining of Descemet’s membrane. 
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sac (fig. 5 B). The majority of patients with gross argyria of the 
conjunctiva also have biomicroscopic evidence of staining in the periph- 
eral regions of Descemet’s membrane. This membrane reacts with 
other heavy metals. Discoloration was recently observed in that part 
of the membrane over which a copper foreign body had been embedded 
in the stroma for months. The process was checked by removal of. 
the foreign body. Von Sallmann*® and Allen and I (fig. 5B) noted 
changes in Descemet’s membrane in patients with trachoma who had 
received extensive and prolonged topical applications of copper sulfate, 
and Abramowicz *° has recently reported a discoloration of Descemet’s 
membrane from the prolonged application of mercurial ointment. 

The endothelium is exceedingly sensitive to injury, both chemical 
and physical. All ophthalmic surgeons are aware that the slightest 
trauma to the posterior surface of the cornea is followed by edema 
of the overlying stroma. Even the vitreous pushed against the 
posterior corneal surface produces a disturbance of the endothelium 
and edema of the deeper corneal stroma overlying the point of con- 
tact. If the vitreous has ruptured and is adherent to the posterior 
corneal surface, as may occur after a cataract extraction, the stroma 
is edematous over the area of contact and bedewing of the epithelium 
results. Some toxins, such as dimethyl sulfate, produce endothelial 
damage even when administered systemically. 

The endothelium is so sensitive to chemical and physical injury 
that great care must be observed in the selection and preparation of 
solutions used in the irrigation of the anterior chamber. Several years 
ago, when wetting agents were introduced as antiseptics of extremely 
low toxicity, it was suggested that addition of these agents to saline 
solution would reduce the danger of intraocular infection from irrigation 
of the anterior chamber after cataract extraction. We found experi- 
mentally that even minute concentrations of these agents produced 
severe endothelial damage and subsequent corneal edema (fig. 6). 

The use of mercurial antiseptics is also impractical. Recently, 
antibiotics have been added to irrigating solutions. Ophthalmologists 
commonly use concentrations of penicillin up to 5,000 units per cubic 
centimeter in the anterior chamber. Such high concentrations are 
necessary and carry the risk of chemical injury. No report of injec- 
tions of penicillin into the anterior chamber in hypersensitive patients 
has appeared, but allergic reactions to penicillin are reported with 
increased frequency. It would seem unwise to use antibiotics routinely 
in irrigating fluids until the nature of intraocular reactions in hyper- 


19. yon Sallmann, L.: Ueber Hornhautverkupferung nach therapeutischer 
Anwendung von Kupferpraparaten, Ztschr. f. Augenh. 57:373, 1925. 

20. Abramowicz, I.: Mercury Staining of Cornea: Deposition of Mercury in 
Eye, Brit. J. Ophth. 30:696 (Nov.) 1946. 
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sensitive persons is established. This should not prevent the ophthal- 
mologist from injecting the antibiotic into the anterior chamber in 
cases of serious intraocular infections due to susceptible organisms. 

It has become an almost standard procedure in this country to 
irrigate the anterior chamber with one-half strength isotonic solution 
of sodium chloride, rather than with 0.9 per cent sodium chloride. 
It is possible that in the presence of lens material in the anterior cham- 
ber, such as occurs in extracapsular cataract extraction or in the presence 
of blood, hypotonic saline solution might be superior, but in the 
rabbit one finds solutions isotonic with the aqueous to be best tolerated. 
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Fig. 6—Edema of rabbit cornea fourteen hours after injection of a wetting 
agent into anterior chamber. 


Prolonged irrigation with markedly hypotonic solutions definitely 
damages the endothelium, as evidenced by clouding of the overlying 
stroma. These changes occur almost immediately after the chamber is 
irrigated with concentrations of 0.2 per cent sodium chloride or less. 

On the basis of knowledge of the permeability characteristics of the 
individual corneal layers and of anatomic differences between different 
parts of the cornea, a number of principles pertaining to the clinical 
administration of drugs by topical application become evident. 

It was established years ago that the conjunctiva is not impermeable, 
but drugs penetrating this membrane pass largely into the general 
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circulation. Therefore, drugs instilled into the conjunctival sac must 
enter the anterior chamber mainly via the cornea. The quantity of 
a given drug penetrating the cornea increases with the area of the 
cornea in contact with the drug solution and with the period of contact ; 
therefore the first principle of administering a drug for its intraocular 
effects is to bring the drug vehicle into contact with the cornea and to 
maintain that contact for the longest possible time. To do so, several 
physiologic facts must be considered: (1) The normal flow of tears is 
down and toward the internal canthus; (2) emptying of the conjunctival 
sac is accelerated by winking and is delayed by closure of the lids; (3) 
a liquid introduced into the conjunctival sac remains in concentrated 
form in the lower fornix longer than in other parts of the conjunctival 
sac, and (4) the cornea is rotated upward with closure of the lids. 
Therefore, to instil a drug solution for maximal intraocular effects, 
the upper lids should be elevated and the eye drops instilled to flow down 
the cornea into the lower fornix. The patient is then advised to close 
the eye to keep the solution in the conjunctival sac and to look down to 
bring the cornea in contact with the reservoir of drug in the lower 
fornix. Pressure on the inner canthus, properly applied, is also of 
value in keeping the drug solution in the conjunctival sac. 

To maintain a given drug in contact with the cornea, it is desirable 
to administer the drug in vehicles of high viscosity. Oils and ointments 
remain longer in the conjunctival sac than simple aqueous solutions, 
but do not mix well with the conjunctival secretions. Several new 
agents of high viscosity and of greater miscibility have been developed. 
The most important of these, methyl cellulose, has already been discussed 
as a substitute for lacrimal secretion. A 2 per cent solution provides a 
highly efficient vehicle for administering suspensions of water-insoluble 
drugs, such as sulfamerazine. It has advantages over emulsions and 
ointments, being nongreasy and mixing readily with the conjunctival 
secretions. Finally, the colloid is completely neutral and almost chemi- 
cally inert and is not absorbed by the conjunctiva. No evidences of 
hypersensitivity have been observed. 

The use of wetting agents as vehicles to enhance the absorption 
of drugs has already been mentioned in relation to irritation of the 
epithelium. In 1940, O’Brien and I *' reported that when a wetting 
agent was added to the solution carbaminoylcholine was more effective 
in treatment of glaucoma. This observation that surface-active agents 
enhanced penetration of drugs into the tissues has been confirmed, 
and wetting agents are now commonly incorporated in dermatologic, 
as well as in ophthalmic, prescriptions to enhance absorption of other 


21. O’Brien, C. S., and Swan, K. C.: Carbaminoylcholine Chloride in the 
Treatment of Glaucoma Simplex, Arch. Ophth. 27:253 (Feb.) 1942. 
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drugs and to exert their antibacterial action. Wetting agents enhance 
the clinical etfectiveness of drugs administered for intraocular purposes 
by at least two mechanisms: They improve contact of the drug solution 
with the corneal epithelium by increased miscibility of the solution with 
the precorneal film, and, secondly, they directly influence the per- 
meability characteristics of the epithelium. 

The degree to which wetting agents increase penetrability of a 
compound depends on the penetrability of that compound, particularly 
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Fig. 7.—Effect of pu of the solution on the rate of penetration of procaine 
hydrochloride into the cornea. The solution of procaine contained 100 mg. per 
hundred cubic centimeters. 


into the cornea, from aqueous solutions. The penetrability of poorly 
penetrating compounds, such as penicillin and carbaminoylcholine, is 
enhanced to a greater degree than is that of the alkaloids. In clinical 
practice, the increased effectiveness of aqueous vehicles containing 
wetting agents is masked by the fact that a much smaller dose of the 
drug is actually given if a standard eye dropper is used. 

Considerable emphasis has been placed on the py of drug vehicles 
in relation to corneal penetration. It has been emphasized that certain 
drugs, particularly alkaloids and local anesthetics, penetrate the cornea 
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much more rapidly in alkaline than in acid solution. For example, 
White and I*® found that procaine penetrated much more rapidly in 
alkaline than in acid solution (fig. 7). This is true because in alka- 
line solutions these drugs exist principally as free bases. The free 
bases have a much higher affinity for the lipid constituents of the 
corneal epithelium than for the aqueous drug vehicle; consequently, 
they pass readily into the cornea. Unfortunately, use of alkaline 
solutions of the alkaloids in anesthetics is impractical for clinical pur- 
poses because the free bases are relatively insoluble in water and are 
unstable. Control of the py of the vehicle is therefore not of value in 
enhancing corneal penetration but is of importance only in reducing 
the irritating action of concentrated acid or alkaline drug solutions. 
When it is desirable to buffer solutions of alkaloids, a py of between 
6 and 7 is selected. Otherwise, the alkaloids will not be retained in 
the stable salt form. 


On theoretic grounds, the osmotic pressure of drug vehicles has 
also received considerable emphasis as a factor effecting penetration 
of drugs into the cornea, but experimental evidence indicates that it 
has little influence unless the vehicle is either so hypotonic or so hyper- 
tonic that the epithelial barrier is reduced by injury. 

There is another factor of much greater importance than the acidity, 
alkalinity or tonicity of a drug vehicle. For decades it was assumed 
that all drugs penetrated the eyeball equally well from aqueous solu- 
tions by the simple process of diffusion. This assumption is erroneous. 
Even compounds which are chemically related vary greatly in the 
rapidity with which they penetrate the cornea. Penetration of drugs 
into the eye is largely dependent on the relative physical properties 
of the drug and the vehicle.* To be administered with maximal effec- 
tiveness, a drug should be given in a vehicle for which it has less 
affinity than for the cornea and the conjunctival epithelium. This rule 
depends on the fact that the distribution of the given drug between the 
drug vehicle and the cornea bears the same relation as the distribution 
of a solute between two immiscible solvents (fig. 8). For example, 
if a drug having a high affinity for oil is added to a mixture of oil 
and water, it will become concentrated in the oil and little will enter 
the water, whereas a highly water-soluble drug will become concentrated 
in the water and little will enter the oil. The epithelium of the 
cornea and the conjunctiva contain both water and lipid elements. 
If carbaminoylcholine or penicillin sodium, which have a very high 
affinity for water, are instilled into the conjunctival sac in simple 
aqueous solutions, they will remain in the water, and little will pass 
into the corneal epithelium. 


‘The general rule, then, is that highly water-soluble drugs should 
be administered in an oil vehicle or in some other type for which they 
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have low solubility. On the other hand, compounds which have a 
high solubility for oils and fats should be administered in water, for 
which they have a relatively lower affinity than for the corneal epi- 
thelium. Drugs which are intermediate in their solubility, such as 
atropine and scopolamine, are absorbed from almost any type of 
vehicle, but the effectiveness of such drugs as carbaminoylcholine, 
sodium penicillin and the sulfonamide series may be increased as 
much as one hundred by the selection of a proper vehicle for admini- 
stration. 


Carbaminoylcholine provides a good example of the application 
of this simple law of “relative affinities.” This compound was intro- 
duced in the treatment of glaucoma more than a decade ago, but it 


Demillin has high Penicillin has higher 
affinity for water affinity for corneal 
¥ administered in than for 


epithe! 
aqueous solution, it petrolatum Suspended 
remains in the vehicie in this anhydrous 


and has only surface base, it dissolves 
ettectiveness into the tissues, and 
is effective. 


Petrolatum 


Distribution of a solute Grug) between two 
immiscible solvents, @g, tissue and drug vehicie, 
‘Ss generally in accordance with the relative 
Solubilities (affinities) of the solute in the two solvents 


Fig. 8—Law of relative affinities. 


was not recognized that the drug was poorly and _ inconsistently 
absorbed from simple aqueous solutions; consequently, controversial 
reports appeared in the literature in regard to its duration of action and 
degree of potency. In 1939 I discovered that the effectiveness of 
carbaminoylcholine could be increased as much as two hundred times 
by disturbance of the epithelium. In 1942 Dr. O’Brien and I reported 
that the effects of carbaminoylcholine in’ cases of glaucoma simplex 
were more intense and more prolonged than equal doses of pilocarpine, 
provided precautions were taken to insure its absorption. A suspen- 
sion of the dry powder of this hygroscopic drug in liquid petrolatum 


U. S. P. is many times as effective as equal concentrations dissolved 
in water.”* 


22. Swan, K. C.: Carbaminoylcholine Chloride in Petrolatum, Arch. Ophth. 
30:591 (Nov.) 1943. 
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The local use of penicillin in the conjunctival sac provides another 
example of the great importance of the law of relative affinities. 
Salts of penicillin are commonly prescribed in aqueous solutions. If the 
corneal epithelium is intact, such solutions have only a surface action 
unless administered by constant irrigation. The relative ineffective- 
ness of single instillations of aqueous solutions of penicillin was recognized 
early, and a number of irrigating eye cups were devised forthe purpose 
of constant irrigation of the conjunctival sac. Overlooked was the 
fact that penicillin salts are hygroscopic and therefore stay in the 
aqueous solution rather than penetrate the lipid-protein surfaces of 
the epithelial cells. In contrast, penicillin salts have a higher affinity 
for the cells than for an anhydrous ointment base; therefore dry 
suspensions of penicillin in anhydrous ointment bases are highly 
effective. Much higher concentrations of the drug can be isolated 
from a single application of such ointment than can be obtained by 
fifteen minutes of bathing the cornea with an aqueous solution of equal 
concentration. Also, penicillin is more stable as a dry suspension 
in an‘anhydrous base than as dissolved in aqueous solution. This 
fact has been recognized by pharmaceutical manufacturers ; consequently, 
anhydrous ointments containing penicillin are commercially available. 

As a rule, a suspension of a drug in finely powdered form is 
most effective for topical administration. In such forms the suspended 
drug passes from the vehicle directly into concentrated solution in 
the precorneal film or the epithelial cells. It is obvious that drugs which 
are caustics or highly irritating in concentrated form cannot be admini- 
stered by this method, but most of the ophthalmic drugs can be safely 
administered in suspension—for example, a suspension of sodium 
penicillin in petrolatum. Most pharmaceutical manufacturers have 
not recognized the effectiveness of suspensions. On the contrary, 
they have gone to great effort to find vehicle bases in which compounds 
like the free sulfonamide drugs are readily soluble. None of these 
vehicles is as effective as suspensions of the free sulfonamide compounds 
in a jelly. 

It has already been stated that the corneal epithelium is the most 
important barrier to the penetration of drugs from the conjunctival 
sac into the anterior chamber. Physical injury to this barrier whether 
by trauma, such as that produced by massage of the cornea through 
the lids, or by a chemical agent, such as an anesthetic, results in an 
increased permeability of the cornea to drugs. The increased per- 
meability again varies in accordance with the law of relative affinities, 
but in a different manner than when the epithelium is intact. Highly 
water-soluble drugs, such as methacholine (mecholyl *) chloride, most 
epinephrine salts and penicillin, when administered in aqueous solution 
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penetrate the epithelium poorly. Even simple massage of the cornea 
through the lids greatly increases corneal penetration of these drugs. 
This is important clinically, not only because of the increased ocular 
action but in relation to systemic toxic effects. For example, 1 drop 
of 1 per cent epinephrine hydrochloride instilled into a normal con- 
junctival sac will rarely produce systemic symptoms because from 
aqueous solutions it penetrates the normal epithelium more slowly than 
it is broken down in the body. However, if the permeability of the 
conjunctival epithelium has been greatly increased by instillation 
of a local anesthetic or by tonometry, sufficient epinephrine may be 
absorbed into the systemic circulation to effect a dangerous rise in 
blood pressure. Toxic systemic reactions to carbaminoylcholine may 
occur in similar circumstances. The corneal penetration of less hydro- 
philic compounds, such as atropine, is accelerated by removal of the 
epithelial barrier, but not to the same extent as with hydrophilic 
compounds like penicillin. 

On occasion, emergencies arise in which it is necessary to obtain 
a high concentration of a drug in the cornea or the anterior chamber 
within a matter of minutes. The emergency might be corneal abscess, 
a rapidly advancing infected ulcer, an overwhelming infection of the 
anterior chamber or acute congestive glaucoma. In these circumstances, 
simple applications of drugs may be inadequate even when combined 
with systemic therapy. The ophthalmologist must then depend on 
so-called iontophoresis to obtain rapidly a high concentration of drugs 
in the tissues. Most ophthalmic drugs are electrolytes; consequently, 
they may be driven into the tissue by means of a weak galvanic current. 
For example, when a direct electric current is run through a solution 
containing a drug such as atropine hydrobromide, ionization occurs. 
The atropine ion, being positively charged, moves away from the 
positive pole toward the negative pole, whereas, if the solution contains 
sodium sufamerazine, the sulfamerazine ion, carrying a negative charge, 
moves away from the negative toward the positive pole. Similar 
effects occur in the tissues; for example, if the negative pole is held 
by the hand and the positive pole applied to the eye through solution 
containing atropine sulfate, the current will drive greater quantities of 
atropine into the eye than would be possible by simple instillation. 
Von Sallmann found that the amounts of atropine which could be intro- 
duced into the aqueous humor of rabbits by corneal iontophoresis were 
six to nine times as great as those introduced into the aqueous humor 
by subconjunctival injection or by a corneal bath applied for the same 
period.”* Von Sallmann used also iontophoresis to introduce sulfona- 


23. von Sallmann, L.: Iontophoretic Introduction of Atropine and Scopola- 
mine into the Rabbit Eye, Arch. Ophth. 29:711 (May) 1943. 
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mide drugs and penicillin into the eye. In our experience, it has seemed 
the most effective method of obtaining therapeutic concentrations of 
drugs in the cornea and the anterior chamber. 

Rather than use a solid electrode in a glass cup to apply drugs to 
the cornea by iontophoresis, the drug, e. g., 1 per cent sodium sul- 
famerazine, may be dissolved in a 4 per cent aqueous solution of the 
4,000 centipoise type of methyl cellulose. The solution is placed in a 
glass syringe with a metal plunger connected to a galvanic current 
with variable resistance and voltage. The lids are separated and a 
drop of the highly viscous solution suspended from the tip of the syringe 
is placed in contact with the cornea. The solid tip of the syringe does 
not touch the corneal surface, so that the danger of mechanical injury to 
the cornea is circumvented. The procedure is not painful if light topical 
anesthesia is used and if contact is made before the current is turned 
on and is maintained until after the current is off. The current should 
be increased and decreased gradually. Sudden making or breaking 
of the current is shocking to the patient. The voltage, amperage and 
duration of current applied vary with the circumstances; but, in any 
case, the ophthalmologist should proceed with caution. The only 
immediate injurious effect that we have observed from excessive 
application of iontophoresis has been a transitory stromal opacity; 
however, the long range effects of galvanic currents on the human 
cornea have yet to be determined. 

I should like to stress that the concepts which I have presented 
are contemporary ; i. e., they are based largely on recent and current 
research. They are not final, for much remains to be learned about the 
physiology of the cornea and its reactions to drugs and toxins ; however, 
progress is being made more rapidly than at any time in ophthalmic 
history. It is noteworthy that in this contemporary research our col- 
leagues in biochemistry and the other basic sciences are playing an 
important part. They are making applicable to ophthalmic problems 
technics and interpretations of physical and chemical phenomena beyond 
the scope of the usual medical education. Most of the notable con- 
temporary work on the physiology and pharmacology of the cornea 
is resulting from teamwork between ophthalmologists and men with 
training and degrees in the basic sciences. With a number of such 
teams actively engaged in independent study, the contemporary con- 
cepts which I have presented are certain to be revised in the near future. 


University of Oregon Medical School. 


ine 

al 

LF 

i 
| 

| 

| 

q 

Bae. 

| \ 
ad 

a J 

|. 


INHERITANCE OF ARACHNODACTYLY, ECTOPIA LENTIS AND 
OTHER CONGENITAL ANOMALIES (MARFAN‘S 
SYNDROME) IN THE E. FAMILY 


FRANK C. LUTMAN, M.D. 
PHILADELPHIA 
AND 
JAMES V. NEEL, M.D., Ph.D. 
ANN ARBOR, MICH. 


ARFAN’S disease is a syndrome which in its fullest expression is 
characterized by an elongate, slender body build, especially evident 
in the extremities ; skeletal deformities (kyphosis, scoliosis, pigeon breasts, 
pes planus, hammer toes) ; dolichocephalic skull; poorly developed and 
hypotonic musculature; laxity of the joints and ligaments; scanty sub- 
cutaneous fat; malformation of the ears; malformations of the lungs; 
congenital heart disease and ocular anomalies, especially ectopia lentis. 
There is great variability in the degree to which these traits are 
expressed. The numerous publications which have appeared since the 
condition was first described by Marfan * in 1896, have been reviewed by 
Weve,? Burch,® ‘Marfan, Futcher and Southworth,’ Clement * and 
Rados,’ to whose papers the reader is referred for a complete bibli- 
ography and discussion of the syndrome. The articles by Lloyd * stimu- 
lated interest in the syndrome among American ophthalmologists. 


From the Departments of Surgery and Medicine, the University of Rochester 
School of Medicine and Dentistry, Rochester, N. Y. 

1. Marfan, A.-B.: Un cas de deformation congénitale des quatres mémbres, 
plus pronouncée aux extrémités, characterisée par l’allongement des os, avec un 
certain degré d’aminicissement, Bull. et mém. Soc. méd. d. hép. de Paris 13:220 
(Feb. 28) 1896. 

2. Weve, H.: Ueber Arachnodaktylie (Dystrophia mesodermalis congenita, 
Typus Marfan), Arch. f. Augenh. 104:1 (May) 1931. 

3. Burch, F. E.: Association of Ectopia Lentis with Arachnodactyly, Arch. 
Ophth. 15:645 (April) 1936. 

4. Marfan, A.-B.: La dolichosténomélie (dolichomélie, archnodactylie), Ann. 
méd. 44:5 (June) 1938. 

5. Futcher, P. H., and Southworth, H.: Arachnodactyly and Its Medical 
Complications, Arch. Int. Med. 61:693 (May) 1938. 

6. Clement, R.: La dolichosténomélie, Presse méd. 47:527 (April) 1939. 

7. Rados, R.: Marfan’s Syndrome, Arch. Ophth. 27:477 (March) 1942. 

8. Lloyd, R. I.: Arachnodactyly (Dystrophia Mesodermalis Congenita, Typus 
Marfan, Marfan’s Syndrome, Dolichostenomelia), Arch. Ophth. 13:744 (May) 1935; 
A Second Group of Cases of Arachnodactyly, ibid. 17:66 (Jan.) 1937. 
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The present communication will describe an extensive new pedigree of 
Marfan’s disease, with emphasis on the ocular abnormalities, and will 
consider at some length the hereditary aspects of the disease. 


THE E. FAMILY 


The clinical records of several hundred visits by members of the 
E. family have been accumulating at the Strong Memorial and Rochester 
Municipal Hospitals since 1928, shortly after the two hospitals were 
opened. In 1941, an attempt was made to examine as many as possible 
of the kindred who had not yet been seen, and to reexamine all the mem- 
bers who had hospital records. In addition, all the available records 
were reviewed. Most of these persons were suspicious of examination 
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Fig. 1—Pedigree of the E. kinship. Solid circles indicate members who cer- 
tainly or probably had Marfan’s disease; plain circles indicate normal members. 


and were poorly informed about other members of the family. Repeated 
efforts to induce some of these persons to submit to an ophthalmologic 
examination have been fruitless. 

The pedigree of this family is shown in figure 1. Of the 40 mem- 
bers, exclusive of spouses, who compose this pedigree, 27 have been 
examined by ourselves or by other members of the hospital staff, 
sometimes-only once, usually repeatedly. Five of the remaining 13 per- 
sons are dead. It is felt that 17 persons in this pedigree may have had 
Marfan’s disease, and such members are indicated in figure 1 by solid 
black symbols. Fourteen of these 17 persons who are thought to have 
had the disease have been examined at the hospital. The first person 
recognized as having the syndrome was //] 20. In this pedigree there 
is the well known variation in the expression of the syndrome. Some 
of the members show the disease in so mild a form that were it not 
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for the presence of the typical syndrome in their siblings, or their 
transmission of the disease in its more typical form to their children, 
the diagnosis would be in doubt. The variability of the disease and 
the occurrence of a forme fruste will be discussed later. 

The first generation of this family, J1 and ]2, came to this country from 
Germany some time before 1900. Both were Jewish, as were the persons who 
married into the family. There have been no known consanguinous marriages. 
Nothing is known of the ancestors in Germany. The mother, / 2, had in this 
country a brother with 4 children and a sister with 1 child; all are believed to 
have had good vision and physique. No relatives of the father, J1, are known 
to be in this country. J 1 and 2 were described as about 5 feet 5 inches (165 cm.) 
tall and rather obese. Further information on the physical characteristics is 
lacking, other than that the father, J 1, had a spinal curvature. A similar deform- 
ity occurred in one of his sons, JJ 16, who is believed to have Marfan’s syndrome. 
The parents died at about the age of 52—the mother of diabetes and gangrene 
of the leg; the father suddenly, of a heart attack. The father, J 1, lost the sight 
of one eye during the last years o! his life, there being a vague history of 
trauma, and later, without known cause, he suddenly became blind in the other. 
We interpret this condition to have been acute bilateral glaucoma, secondary to 
dislocated lenses, and consider him the progenitor of the syndrome in the family. 


An attempt has been made to obtain information on the 8 spouses 
of members of the family who are illustrated in the pedigree, in order 
to determine to what extent they may have been the source of the 
various aspects of Marfan’s syndrome seen in some of their children. 
Four of these spouses have not been seen but are thought to be normal. 
Four have been examined in the hospital. One of these, JJ 5, when 
hospitalized because of left inguinal hernia, at the age of 36, was noted 
to be asthenic, with a height of 185 cm. and a weight of 62.8 Kg. 
Another member, /] 17, was found, at the age of 32, to have a soft 
apical systolic murmer and right exotropia of about 30 degrees. 
IT 13, who had an occlusion of the coronary arteries at the age of 42, 
was 5 feet 5 inches in height and was of obese, pyknic type. 


DESCRIPTION OF THE PEDIGREE 


A detailed description of the pedigree follows. Only the more 
significant data on each person are presented. 


II 1: A. E., a man aged 49, was described by his sisters as 5 feet 11 inches 
(180 cm.) in height, obese and wearing “thin” glasses. 

II 4: A. B., a woman aged 45. We have been able neither to see nor to obtain 
a completely satisfactory des¢ription of this woman; she is thought to be of average 
body build. However, she has had visual difficulty for many years, and in 1934 it 
was. noted on one of her children’s records (whom she must have accompanied to 
the eye clinic) that she was wearing a correction of +18.75 D. sph. for the right eye 
and +8.25 D. sph. for the left eye, from which notation we conclude that she has 
dislocated lenses. Inasmuch as she had 3 children with Marfan’s disease, she is 
thought to have the syndrome. 
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Il 6: F.H., a woman, died at the age of 33. Body measurements are given in 
table 2. She was admitted to the hospital in 1934, at the age of 33, because of a 
cystocele and rectocele and a third degree retroversion of the uterus. In addition 
to complaints referable to the pelvis, she had experienced dyspnea and orthopnea 
during the preceding year and had had episodes of what was probably paroxysmal 
tachycardia several months before admission. She also complained of a chronic 
cough. The history was difficult to evaluate. She had been observed in the out- 
patient department for a month prior to her admission to the hospital, and no 
objective evidence of cardiac decompensation had been noted. There was no history 
of rheumatic fever or of chorea. The-reproductive history was of some interest 
in that three of six pregnancies had terminated in early miscarriages. 

She was described as well developed but nervous and as appearing chronically 
ill, with a skeletal system of moderate size and no abnormal curvatures. Aside 
from the pelvic abnormality, the chief findings of significance related to the heart. 
The heart appeared to be slightly enlarged on percussion. A loud apical systolic 
murmur was transmitted to the axilla, and a soft systolic murmur, heard in the 
aortic area, could be traced to the vessels of the neck. The pulmonic second sound 
was greater than the aortic second sound. The blood pressure was 125 systolic 
and 75 diastolic. The pulse rate was 88. The lungs were clear. A posteroanterior 
roentgenogram of the chest revez.led slight enlargement of the heart in the region 
of the left ventricle and a prominence in the region of the left auricle. The electro- 
cardiogram was normal. The impression was that of rheumatic heart disease with 
mitral insufficiency, together with questionable aortic involvement, which was well 
compensated. There was no record of ophthalmologic examination, but she was 
known to have had the family ocular trouble and to have worn thick glasses. 

After amputation of the cervix, radical cure of the cystocele and rectocele, uterine 
suspension and a salpingo-oophorectomy on the left side, she exhibited obstructive 
urinary retention. This was relieved the second day, when the nonprotein nitrogen 
was 76 mg. per hundred cubic centimeters. Fluids were forced conservatively. 
Acute cardiac decompensation then developed, and, despite vigorous supportive 
measures, she died on the fourth postoperative day. In retrospect, it would seem 
that the heart murmurs may have been congenital; these, together with the ocular 
anomalies, would lead to the diagnosis of Marfan’s syndrome, even though the 
patient appears to have been of average build. The postoperative course suggests 
a low cardiac reserve. Two of her children showed stigmas of Marfan’s disease, 
one of them, J/I 9, in rather extreme form (fig. 3A and B). 

II 7: L.E., a man aged 44, had been admitted to the hospital at the age of 42 
for repair of right inguinal hernia; the physical status was otherwise normal. His 
height was 164.5 cm. and his weight 62 Kg. 

II 9: L. E., a girl, died at the age of 19. She was reported to have been very 
slender, with a “crippled” arm and leg. The condition of the eyes was unknown. 
She was said to have died suddenly, at the age of 19, of a “heart attack.” On this 
evidence she is believed to have had Marfan’s syndrome. 

II 10: J. E., a man aged 39, was reported as normal. 

II 12: B.E., a girl, died in infancy, of unknown cause. She was thought to 
have been normal. 


1114: S.C. a woman aged 37 (figs. 2A and 5a; refraction, vision and mea- 
surements in tables 1 and 2), was first seen at the age of 36, during the follow-up 
studies on her kindred; her only complaint was painful feet. General medical 
examination revealed that she was moderately obese with, however, rather slender 
extremities. In spite of an excessive amount of subcutaneous fat over the body, 
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her light skeletal framework and musculature were evident. She had rather 
narrow, stooped shoulders with moderate kyphosis of the dorsal portion of the 
spine and wide hips. She stated that she had gained 79 pounds (35.8 Kg.) in the 
past ten years; her picture indicated that she must previously have been 
slender. There were no abnormal cardiac findings. She had a first degree 
cystocele and rectocele. Orthopedic examination revealed narrow feet with second 
degree pronation and bilateral hallux valgus, with heavy callosities over the tarsal 
and metatarsal joints. She walked toeing straight forward. 


TABLE 1.—Kefraction and Vision in Ten Members of the E. Kinship 


Age, Right Eye: Left Eye: 
Member Yr. Refraction and Vision Refraction and Vision 
ll 4 37 — 2.00 = —2.00, ax. 130 = 6/20 — 2.00 > — 4.50, ax. 60 = 6/20 
: Il 20 24 + 0.50 > —5.50, ax. 180 = 6/15 + 0.50 > — 5.50, ax. 180 = “Amblyopia” 
lll 3 22 +10.50 > +1.50, ax. 95 = 6/15 +11,00 + 1.25, ax. © = 6/60 


+ 20 +10.75 > +0.500, ax. 95 = 6/10—1 +10.75 > + 0.50, ax. 50 = 6/60 
lll 6 7 +12.00 > +0.25, ax. 90 = 6/15—1 +12.00 > + 1.50, ax. 160 = 7/200 
lll § 12 —6.00 = 6/20+2 —4.00 = 6/30 

+ 7.50 > +3.50, ax. 115 = 6/30 + 8.00 > + 3.00, ax. 100 = 6/30 

lll 9 15 + 8.00 > +2.00, ax. 90 = 6/7.5 3 + 4.75 > + 1.25, ax. 90 = 4/200 
III 19 18 — 0.50 >= —5.00, ax. 165 = 6/12 3.00 > — 5.00, ax. 170 = 6/20 
III 21 8 +10.50 > +1.50, ax. 110 = 6/15 + 9.00 > + 0.75, ax. 70 = 6/15—2 
IIT 26 9 — 5.00 > —2.50, ax. 30* 4.50 > —11.50, ax. 170 


+10.00 > +3.00, ax. 120 +12.50 > + 0.50, ax. 80 


* Retinoseopy. 


TABLE 2.—Measurements for Twelve Members 
in the E, Kinship 


with Arachnodactyly 


Skull Measurements 


Normal (Cm.) 
Weight -— 
Age, Height Weight tor Span Antero- Trans- Cephalic 
Members Sex Yr. (Cm.) (Kg.) Height* (Cm.) posterior verse Index 

F 33 168.0 63.4 cece 
FP 36 167.5 §3.4 66.6 167.5 17.7 14.0 78.8 
M 37 160.0 50.0 60.4 
F 7 168.0 33.2 61.5 164.0 19.0 14.0 73.7 
F 2 168.0 56.8 61.8 172.5 19.5 15.0 76.9 
M 20 184.5 76.4 77.7 187.5 20.5 15.5 75.6 
M 17 172.5 70.4 69.7 178.5 19.5 14.5 744 
M 15 184.5 54.0 73.6 192.0 17.6 15.0 85.2 
F 18 166.8 51.6 57.4 170.8 18.5 14.5 78.4 
M 8 135.0 28.4 29.4 135.0 18.6 13.5 72.6 
F 5 128.5 22.0 
M 2 


*From Martin, R., and Bach, F.: Gréssen- und Massen-Verhiltnisse beim Menschen, Tabulae 
Biologicae, 1926, vol. 3, p. 617. Deaver, G. G.: Fundamentals of Physical Examination, Phila- 
delphia, W. B. Saunders Company, 1939. 

t This child is so tall for her age that no standard figures are available for comparison. 


She had worn glasses for the past twenty years. Ophthalmologic examination 
revealed that the interpupillary distance was 54 mm. The eyeballs were of average 
size. The scleras were normal. The corneas measured 10.5 by 11.5 mm. The 
pupils were 3 mm. in diameter and oval, with the long axis in the right eye at 
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45 degrees and that in the left eye at 130 degrees. The pupils were reactive, and 
the iris frill was normal except for a pupillary membrane, in the form of 
an inverted Y, in the right eye. With paredrine hydromide ophthalmic® (a 1 per 
cent solution of -hydroxy-a-methylphenylethylamine hydrobromide in distilled 
water, made isotonic with 2 per cent boric acid and preserved in merthiolate, 
1:50,000) and homatropine, the pupils dilated to 5 mm. in diameter and were round. 
The irises were olive colored with a faint yellow wash in the pupillary zone and no 


Fig. 2—A, front view of I] 14, aged 37; B, front view of III 21, aged 9, son 
of JJ 14. Both these members had ectopia lentis, but the skeletal changes were 
minimal, and there were no abnormal cardiac signs. 


additional markings. They trembled in the lower nasal quadrants. On scleral 
transillumination, light passed through the outer two thirds of both irises in radial 
spokes. The lenses, of average size, were dislocated upward, temporally and 
slightly backward. They did not tremble with ocular movements. A few small 
white opacities were scattered through the lenses, which were slightly yellow. 
No posterior zonular fibers were present. The anterior fibers were evenly spaced. 
None were broken. The vitreous bulged slightly forward behind these tightly 
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stretched suspensory fibers. The deeper filaments of the vitreous were more 
opaque than usual. The optic disks were of the closed type, with a prepapillary 
membrane on the lower third of the left disk. The retinas were normal. The 
choroidal vessels were visible. The tension was 21 mm. (Schigtz) in each eye. 
Ishihara charts for color vision were all read correctly. 

The patient’s condition would appear to represent a forme fruste of the disease. 


II 15: R. E., a girl, died at the age of 2 years, of whooping cough. 


| | 


Fig. 3.—Front and profile views of J// 9, aged 16. He presented arachnodactyly, 
ectopia lentis and an apical systolic murmur. 


II 16: M. E., a man, was first hospitalized in 1944, at the age of 34, for cardiac 
decompensation with dyspnea. He was hypermetropic and had worn heavy glasses 
since he was 5 years of age. The social service record showed inability to hold 
steady employment because of his defective vision, particularly for close work. His 
sisters described him as slender and stated that his vision and general health had 
always been poor. He had prominent dorsal kyphosis and reduction in the antero- 
posterior diameter of the chest. A loud systolic murmur was heard over the 
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entire precordium. A roentgenogram showed curvature of the upper portion of 
the spine to the left, with compensatory curvature of the lower thoracic portion to 
the right. The left thoracic cage was considerably narrowed as a result of the 
scoliosis. The heart was enlarged in the transverse diameter. Fluoroscopic exam- 
ination showed that the heart was increased in size with some mitral configuration, 
which was accentuated by the scoliosis to the right. There was increased promi- 
nence of the conus. A calcified valve, believed to be the mitral, was seen. 


Fig. 4.—Front and profile views of I/I 23, aged 6. This child was under obser- 
vation for three years in a cardiac clinic, with a diagnosis of congenital heart disease. 
After her relationship to the E. family was discovered, ophthalmologic examination 
revealed minimal inferior colobomas of the lenses. The body configuration would 
not ordinarily excite comment. 


The patient stated that the curvature of his back had been present since infancy 
and was like his father’s. A diagnosis was made of rheumatic heart disease with 
lesions of the mitral and aortic valves. He denied having a history of rheumatic 
fever. He was again hospitalized and died of cardiac decompensation in 1947, at 
the age of 37. Except for the kyphosis and scoliosis, the only significant abnor- 
malities observed at autopsy related to the heart (Dr. W. B. Hawkins). 
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Heart: The heart weighed 670 Gm. The epicardium was smooth, with a small 
quantity of yellow fat and multiple petechial hemorrhages over all its surfaces. 
The chambers were dilated and contained friable, postmortem clots. There were 
no congenital abnormalities. The endocardium was smooth and glistening. The 
tricuspid valve measured 13 cm.; the pulmonary, 7.5 cm.; the mitral, 15 cm., and 


Fig. 5—Lenses and zonular fibers in 10 members of the E. kinship with 
Marfan’s syndrome, as seen by slit lamp (a—/) or ophthalmoscope (¢ andj). With 
the latter instrument, the inferior colobomas of the lenses appear as black notches. 
Here a is I] 14; b, 1113; c, 111 4; d, 1116; e, f,111 19; g, 11121; -h, III 26; 
i, IT 20, and j, III 23. 


the aortic, 11 cm. The leaflets of the tricuspid and pulmonary valves were thin 
and delicate. The leaflets of the mitral and aortic valves were slightly thickened, 
and the edges were rolled. There were two calcified plaques just inferior to the 
mitral ring. Both the aortic and the mitral valve appeared to be incompetent. 
The root of the aorta was dilated and contained many small atheromatous plaques, 
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particularly around the ostiums of the coronary vessels. The thickness of the wall 
of the left ventricle was 2.4 cm., and that of the wall of the right ventricle 0.6 cm. 
The myocardium was firm and reddish brown. There were no visible gross lesions. 
The coronary vessels were patent but contained many atheromatous plaques. 

Microscopic sections through the aortic valve and the left ventricle showed an 
increase in collagenous tissue in the vicinity of the ring, replacement of some 
muscle fibers with collagen, thickening of the leaflet, increase in fibrous tissue 
between muscle fibers and bundles and hypertrophy of some muscle fibers. Other 
sections through the left ventricle showed the same myocardial degeneration. 
There were also areas of endocardial thickening. A thrombus was present in the 
auricular appendage of the right auricle, and the wall showed degeneration and 
lymphocytic infiltration. 

The anatomic diagnosis was chronic rheumatic endocarditis of the aortic and 
mitral valves, aortic and mitral insufficiency, myocardial fibrosis, cardiac hyper- 
trophy and dilatation, thrombosis of the right auricular appendages, mild generalized 
arteriosclerosis, congestion of the viscera with central necrosis of the liver, edema 
of the lower extremities, edentia, kyphosis and scoliosis. * 

The probability that this patient had Marfan’s disease was not recognized until 
after his death, when his record was reviewed in relation to the study of this 
family. From the history, his case is regarded as one of Marfan’s disease. 

II 18: S. E., a man aged 32, had a normal appearance and vision. 

II 20: D.G., a woman, who died at the age of 27 (fig. 51; refraction, vision 
and measurements in tables 1 and 2), was the proband in this study. She was 
examined in 1943 in a sanatorium five months before her death from tuberculosis. 
At this time she was weak, emaciated, and extremely asthenic, due no doubt in 
part to the ravages of tuberculosis; yet she stated that she had never weighed over 
98 pounds (44.5 Kg.). There were pronounced lumbar lordosis and dorsal 
kyphosis. The bones were small and delicate, and the musculature poor. The 
palate was high. The ears had a large, prominent lobule and tragus. The thoracic 
cage was long, with the lower boundary only 2.5 cm. above the crest of the ilium. 
The extremities were thin, with hypermotility of all the joints, so that she could 
touch the thumb to the wrist with ease and could touch the little finger to the thumb 
over the back of the proximal phalanges. The fingers and toes were long and 
tapering, with slight clubbing of the thumb and great toes. In walking, she toed 
straight forward. There were no cardiac abnormalities. 

Vision had been poor “since birth.” The eyeballs were of average size. The 
irises were olive colored, smooth and without crypts or markings. They could be 
transilluminated in the peripheral third and were tremulous in the lower portion. 
Ophthalmoscopically, through pupils dilated to 7.5 mm. in diameter, the lower 
border of the right lens was visible as a single notch and the lower border of the 
left lens as a double notch. The media appeared clear. The fundi were not 
unusual; the disks were of the normal, closed type. On the upper third of the 
left disk was a prepapillary membrane. The Ishihara charts for color vision were 
correctly read. 

She is thought to represent a patient with rather typical Marfan’s disease. 


III 1: A. E., a man aged 20, was reported to have left internal strabismus, 
but was otherwise normal. 


III 2: H.B., a youth who died at the age of 16 by drowning, was seen in the 
hospital in 1933, at the age of 14, because of nonspecific facial lesions; nothing 
unusual otherwise was noted except for slight facial asymmetry. His height at 
the age of 14 was 168.5 cm. and his weight 64.2 Kg. 
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III 3: R. B., a woman aged 22 (fig. 5b; refraction, vision and measurements 
in tables 1 and 2), has been seen repeatedly in the clinics. Development was some- 
what retarded: The first teeth were cut at 9 months; she walked at 16 months and 
talked at 2 years of age. She was repeatedly described as slender, with long 
extremities and generally poor physical development. Her face was long and had 
an aged appearance. The teeth showed crowding and malposition. There was 
dorsal kyphosis. Pes planus was prominent on the left. There was a high degree 
of talipes equinovalgus of the right foot; in walking, her weight was borne on the 
inner border of the everted right foot. The height at the age of 12% years was 
163 cm. and the weight 43 Kg. There were no significant cardiac findings in child- 
hood; at the age of 22 a soft apical systolic murmur was noted. 


Vision had been poor since early childhood. A sketch of the lenses at the age 
of 7 showed them to have been in the same position as at the age of 22 (fig. 5b). On 
her last examination, at the age of 22, the interpupillary distance was 54 mm. The 
eyeballs appeared a little larger than average. The corneas measured 11 by 12 mm. 
The scleras were slightly grayish. The anterior chambers were of greater than 
average depth, and the lower two thirds of the irises were tremulous. The latter 
were olive colored, with a faint yellow washing, and were without surface crypts. 
The entire peripheral third of both irises could be transilluminated as radiating fine 
spokes, and the ciliary region was more transilluminable than usual. The iris 
frill was reduced in height. Tension was 16 mm. (Schigtz) in each eye 
before and after dilation with homatropine hydrobromide. Number 6 metric print 
could be read with a +3 sphere added to the correction for the right eye, but no 
small print could be read with the left eye. The lenses were clear, slightly 
spherical and dislocated upward and outward, as well as backward, away from 
the irises. The zonular fibers passed across the aphakic area in groups. Only a 
few fibers were broken; these hung loosely from the border of the lens. Most of 
the fibers which were broken were posterior fibers. The bulging vitreous pos- 
sessed a normal-appearing anterior layer. The filaments of the deep portion of 
the vitreous were more opaque than average. The fundi were normal, with no 
choroidal circulation visible and with deep physiologic cupping of the optic disks. 
All the Ishihara charts for color vision were read correctly. 

The patient is regarded as having a typical Marfan’s syndrome. 


Ill 4: J. B., a man aged 21 (fig. 5c; refraction, vision and measurements in 
tables 1 and 2), was first seen at the age of 10 because of impetigo and underweight 
(height 147.8 cm.; weight, 31.4 Kg.). He was poorly developed and poorly nour- 
ished, with a long thoracic cage; the chest had a definite Harrison groove. Both 
lenses were dislocated. There was nothing unusual about the heart. When reexam- 
ined at the age of 20, he was noted to be well developed, but to have slender 
extremities and long hands and feet. There was pes planus. A soft apical systolic 
murmur was present. Physical examination otherwise revealed nothing remarkable. 

Vision had been poor since childhood. There were 20 degrees of left exotropia 
for near and 30 degrees for far vision. The eyeballs were a little larger than 
average and the anterior chambers of greater than average depth. The pupils were 
4 mm. in diameter and oval. On the right the long axis was at 110 degrees and 
on the left, at 70 degrees. The irises were pale blue. The yellow-tinged pupillary 
region was also oval in the same axis as the pupils. The pigment collar 
of the pupil was practically absent. Iridodonesis was present bilaterally. The outer 
two fifths of the iris could be transilluminated as radial spokes, this appear- 
ance being increasingly pronounced toward the base of the iris. Scattered areas 
in the ciliary region could be transilluminated. The scleras were diffusely trans- 
illuminable, like an eggshell. The lenses were dislocated upward and temporally, 
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and a few punctate opacities were scattered throughout. On the right lens the lower 
zonular fibers were intact and evenly spaced. The upper posterior fibers were 
broken and floated free from the margin of the lens. The anterior fibers in this 
region were intact. The left lens trembled with the ocular movements. All visible 
zonular fibers were broken and hung from the border of the lens. The anterior 
vitreous was not visible in either eye. Deep in the posterior segment of the 
vitreous were a few filaments scattered with pigment granules. The fundi were 
normal. Tension was 16 mm. (Schigtz) in each eye before and after dilation. Tests 
with the Ishihara charts showed total color blindness. 

On the basis chiefly of the pathologic condition of the eyes, his case is regarded 
as one of Marfan’s syndrome. 


III 5: R.B., a youth aged 19, was referred to the hospital at the age of 9 years 
because of “malnutrition”; but the height and weight were normal (height, 129.8 
cm.; weight 27 Kg.), and physical examination revealed nothing abnormal. He 
was seen at the age of 15 because of diarrhea. The physical status was again 
found to be normal except for a soft apical systolic murmur. At the age of 19, he 
was reported by his sisters to be of normal, stocky build (height, 5 feet 6 inches 
[167.6 cm.] ; weight, 155 to 160 pounds [72.6 Kg.]). 

116: K. B., a youth aged 18 (fig. 5d; refraction, vision and measurements 
in tables 1 and 2), has been seen repeatedly at the hospital, with his first visit at 
the age of 7 because of apparent malnutrition, scabies with secondary infection and 
poor near vision, the last disorder being due to dislocated lenses. The height was 
122.7 cm. and the weight 22.4 Kg. Hypertrophied tonsils were also observed at the 
first visit. The patient was always a thin, gangling boy, with disproportionately 
long extremities. As a boy, his sternum was prominent, and Harrison’s groove 
was present. There was pronation of the feet, more pronounced on the left. The 
heart was essentially normal. He was carefully studied at the age of 15 because 
of severe and increasing frontal headaches, of six weeks’ duration. He was then 
a large boy of average build. The heart was normal. The knee jerks were 
sluggish. A roentgenogram revealed that the pineal gland was calcified and was 
located slightly higher than, and anterior to, the normal position. The sella turcica 
was within normal limits. Lumbar puncture yielded a fluid with normal dynamic 
status and chemical composition. No intracranial lesion could be demonstrated. 

The eyesight had been poor “since birth.” Examination of the eyes at the age 
of 18 revealed a fine horizontal nystagmus of 2 or 3 degrees, with the rapid com- 
ponent to the right, which was present with and without glasses. The eyeballs 
were of average size; the anterior chambers were deeper than usual. The irises 
were pale olive, with a faintly yellow coloration of the inner third and several 
specks of yellow in the middle third. They could be transilluminated, the outer 
third to a greater degree, as radial reddish spokes. The remainder of the eyeball 
was not unusually transilluminable. Through dilated pupils, the nasal edge of 
the right lens was barely visible and moved backward and forward as though on 
a temporal hinge. The right lens appeared abnormally small. All visible zonular 
fibers were broken and twisted on the edge of the lens. The lens was clear except 
for a few punctate opacities. There was no anterior vitreous in the right eye, and 
the posterior segment was continuous with the aqueous. Several thin filaments of 
vitreous were visible at the greatest depth of the slit lamp beam. The lens in the 
left eye was dislocated upward and temporally, with similar broken and twisted 
zonular fibers; but the lens did not tremble with movements of the eye. There 
were a few fine punctate opacities in the lens. There was no anterior vitreous in 
the left eye; only a single strand of posterior vitreous was visible at the greatest 
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depth discernible with the slit lamp. The maculas were poorly differentiated. 
The fundi were otherwise normal, with the peripheral choroidal vessels visible. 
Jaeger type 3 could be read with the right eye with a +3 sphere added to the cor- 
rection, but even large print could not be read with the left eye. Tension was 
15 mm. in each eye before and after dilation. Total color blindness was found 
with the Ishihara charts. 

III 7: This member, a boy, died at the age of 3 months, of unknown cause. 
The small amount of information available does not permit of classification; he is 
shown on the chart as normal, in the absence of evidence to the contrary. 

III 8: R. H., a youth aged 19 (refraction and vision in table 1), was first seen 
at the hospital at the age of 11 because of poor vision. Iridodenesis was present. 
The lenses were dislocated upward and temporally. At the age of 14 he was found 
to have two optical systems, either of which could be used. In 1940 vision could 
not be improved above 6/20 in each eye. Despite this, he was inducted into the 
Army, for which reason he could not be reached for study. The family reported 
that at the age of 18 he was 6 feet 4 inches (193 cm.) in height and weighed 165 
pounds (74.8 Kg.). He is considered to have Marfan’s disease. 

1119: H.H., a youth aged 16 (figs. 3A and B and 5e; refraction, vision and 
measurements in tables 1 and 2), has been seen repeatedly at the hospital, where 
his slender physique and small bones have frequently been commented on. He was 
first seen at the age of 6 because of episodes of pallor, emesis and collapse. His 
height was 125.5 cm. and his weight 20.2 Kg. Significant findings included bilateral 
dislocation of the lens; hypertrophied tonsils; tachycardia; borderline cardiac 
hypertrophy with a questionable apical middiastolic murmur; indirect inguinal 
hernia on the left side; inversion of the feet, with pes planus on the left; under- 
weight, and dental caries. The question of rheumatic heart disease was raised. 
The possibility of petit mal was entertained. However, these episodes soon ceased, 
and the diagnosis was not verified. At the age of 7 he was in a sanatorium for 
tuberculous patients, although an active lesion does not seem to have been demon- 
strated. The following year the left indirect inguinal hernia was repaired. Physi- 
cal examination made at the age of 15, in connection with the study of this family, 
showed a slender youth with disproportionately long extremities (fig. 3A and B). 
The ears were large and floppy, with few convolutions. The thoracic cage was 
long and narrow, with a reduced anteroposterior diameter. At rest the circum- 
ference of the chest was 30.5 inches (77.5 cm.) ; at full expansion it was 31.5 inches 
(80 cm.), and at complete expiration 29.5 inches (74.9 cm.). The normal lumbar 
lordosis was replaced by kyphosis in the upper part of the region. There was a 
slight left scoliosis; the scapulas were winged, and the long borders of the scapulas 
were conspicuously concave. The sternum was depressed, with a strong ridge at 
the sternocostal junction. The hands and feet were unusually large, especially in 
proportion to the slender wrists and ankles. There was hypermobility of the 
joints. Pes planus was pronounced. The patient toed in when walking. There 
were numerous scattered areas of dilated blood vessels in the skin of the back. The 
palate was high and the teeth were carious. The heart appeared somewhat enlarged, 
with the apex 2 cm. beyond the midclavicular line. A soft apical systolic murmur 
was heard. The blood pressure was 114 systolic and 60 diastolic. The genitalia 
were large and normal. The tendon reflexes were sluggish. 

The interpupillary distance was 52 mm. The eyeballs appeared larger than 
average. The corneas measured 10.5 by 11.5 mm. The anterior chambers were 
of average depth. The left pupil was displaced 1 mm. nasally. The irises were 
pale blue with a few yellow markings, and the lower halves were tremulous. On 
transillumination, the peripheral third of the irises appeared practically without 
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pigment. The pupils dilated to 7 mm. with paredrine® and homatropine. The lenses 
appeared a little smaller than usual. A large clump of granules of sharp-angled, 
light brown pigment was visible on the lower posterior surface of the right lens, 
which was dislocated upward and temporally. Temporally, the zonular fibers of this 
lens were ruptured. Two groups of both anterior and posterior fibers were attached 
to the inferior border of the right lens. Next to these, in the lower nasal aphakic 
region, the fibers were intact and evenly spaced, but the posterior fibers appeared 
finer than usual. A bundle of large anterior and posterior fibers crossed the nasal 
aphakic region. All fibers were tightly stretched; the anterior vitreous bulged 
forward behind them. In the left eye, two heavier groups of both anterior and 
posterior fibers ran almost vertically, while nasally and temporally the suspensory 
fibers were more evenly spaced. These suspensory fibers were more numerous 
anteriorly than posteriorly. Fine notches were present in the curvature of the lens 
border. The vitreous of the right eye appeared clear on ophthalmoscopic examina- 
tion. In the left eye the vitreous showed many stringy opacities. It was difficult 
to differentiate the macula from the surrounding retina in either eye. The choroidal 
circulation was visible. There was slight physiologic cupping of the disks. The 
smallest print the patient could read with the right eye was‘no. 5 metric with a 
+3 sphere added to his correction. He could read no small print with the left eye. 
The Ishihara charts showed total color blindness. 

Roentgenograms of the skull were not remarkable except for thinning of the 
cortex. The pulmonary fields were clear, and the cardiac silhouette was normal in 
roentgenograms. Films of the forearms, hands and feet showed an elongated bony 
structure with a tendency to narrowing of the diameter of the shaft. The epiphyses 
were normal for one of the patient’s age. It was felt that, in addition to findings 


consistent with arachnodactyly, there was evidence of an old rachitic process. 


III 10: I. E., a youth aged 19, was hospitalized at the age of 16 because of 
pneumonia. Except for signs at the base of the left lung the only unusual finding 
was a soft apical systolic murmur. 


III 11, 12 and 13: P. E., a boy aged 16; E. E., a girl aged 15, and H. E., a 
boy aged 14, were seen at their home, where they were subjected to a superficial 
appraisal and ophthalmoscopic examination. The only unusual finding was a 
prepapillary membrane on the nasal middle third of the left nerve head in P. E. 
(II 11). 

III 14: <A. E., a girl aged 7, was reported as normal by the other children. 


III 15: L. E., a boy aged 5, was seen at the age of 4 because of acute naso- 
pharyngitis, at which time he was otherwise normal. 


III 16: B. E., a girl aged 2, born at Rochester Municipal Hospital, was a 
typical mongolian idiot. 


III 17: E. E., a youth aged 17, was reported as normal. 


III 18: M. C. H., a woman aged 21, had been seen at intervals because of 
allergic rhinitis and most recently, pregnancy. Her height was 130 cm. and her 
weight 61.4 Kg. She was of robust, pyknic habitus, with no skeletal abnormality. 
She had no visual complaints, and ophthalmologic examination revealed a normal 
status. 


III 19: H.C., a girl aged 19 (fig. 5f; refraction, vision and measurements in 
tables 1 and 2), has been seen many times at the hospital, and her slender body 
build and elongate extremities have been commented on repeatedly. At the age 
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of 2% years, her height was 99.3 cm. and her weight 13 Kg. At the age of 12% 
years (height 155.5 cm. and weight, 32.6 Kg.), before the presence of Marfan’s 
syndrome in the kindred had been recognized, the tentative diagnosis was hyper- 
pituitarism with excessive growth of the long’ bones, mental retardation and dis- 
located lenses. She also had hypertrophied tonsils. When last seen, at the age 
of 18, she was very slender, with pronounced dorsal kyphosis. The narrowness 
across the shoulders was striking. The hands and fingers were long and tapering, 
and the thumbs could be touched to the wrist with ease. The feet were flat, narrow 
and tapering, with long toes. The length of the foot was 25.2 cm. She walked 
toeing out. The osseous framework was light. Cardiac abnormalities were not 
observed on this or on any other examination. 

Vision had been poor since early childhood. The irises were brown, smooth and 
without markings. The iris frill was almost absent. The lower portions of 
both irises trembled slightly. They were transilluminated in their outer 
third. The pupils dilated evenly to a diameter of 8 mm. The right lens was 
dislocated upward and nasally and was strikingly spherical. It was clear except 
for a few punctate opacities. On the border of the lens were fine notches. 
The zonular fibers were distributed in groups and were intact. Only a few 
posterior fibers were present. Round trown pigraent granules were scattered over 
the fibers. The left lens was dislocated upward and temporally. The fibers were 
almost evenly spaced and about equal in number anteriorly and posteriorly. A 
group of large fibers drew the border of the lens out into an angle at their point 
of attachment, at 7 o’clock, and the visible border of the lens elsewhere was irregu- 
lar. The anterior portion of the vitreous of both eyes bulged forward behind the 
zonular fibers and possessed a normal appearance. The fundi were normal, with 


slightly open disks. All the Ishihara charts for color vision were read correctly. 
The patient is regarded as showing a typical Marfan’s syndrome. 


III 20: C., a girl, died at the age of 17 months, of bronchopneumonia. There 
were no known abnormalities. 


III 21: A.C., a boy aged 9 (figs. 2B and 5g; refraction, vision and measure- 
ments in tables 1 and 2), was first seen at the age of 3 with acute bilateral 
mastoiditis; there were no other abnormalities. Dislocated lenses were discovered 
at the age of 6, when he came in because of poor vision. When he was examined 
at the age of 8 he appeared to be a well developed boy of average build, except 
that the distal portions of his extremities were rather thin and the hands and feet 
were large. He spoke with a lisp. Physical examination showed an essentially 
normal condition except for the eyes. Vision had “always” been poor. The 
interpupillary distance was 55 mm. The corneas measured 10 by 11 mm. The 
anterior chambers were of average depth. The irises were an olive color with a 
few spots of orange and were tremulous. About 1 mm. of the periphery of the iris 
could be transilluminated. The pupillary ruffs were normal. The pupils were oval. 
The long axis on the right was at 70 degrees, and that on the left, at 110 degrees. 
The pupils were dilated with atropine to a diameter of 7 mm., at which diameter 
the long axis of the right pupil was found to be at 110 degrees and that of the 
left pupil at 80 degrees. The lenses were clear, of average size and displaced 
downward, outward and backward from the irises. All the visible zonular fibers 
of both lenses were broken and were twisted together at the border of the lens. The 
lenses trembled with the movements of the eyes. There was no demarcation between 
the aqueous and the anterior portion of the vitreous, and only a few vitreous fila- 
ments floated in a clear, aqueous-like fluid which filled the posterior segment of the 
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eye. Ophthalmoscopically, there were a few opacities in the vitreous, being more 
numerous on the left. The choroidal circulation was visible over tke whole of both 
retinas, including the central areas. The maculas were difficult to differentiate. 
The disks were of the normal closed type. 

A posteroanterior roentgenogram of the chest revealed nothing remarkable. 
Roentgenograms of the forearms, legs, hands and feet were interpreted as showing 
that the length of the long bones was somewhat increased and that the phalanges 
were definitely longer than usual. The bony development was consistent with the 
chronologic age. 

In this case only the ocular abnormalities are definitely present; nevertheless, 
the diagnosis of Marfan’s syndrome seems justified. 

III 22: E. E., a girl aged 10, when examined, at the age of 4, preliminary to 
a tonsillectomy, was described as an asthenic, underweight child; but there were 
no cardiac abnormalities or any evidence of ocular disease. On the basis of this 
evidence, as well as that of statements of other members of the family, she is believed 
to be a normal child. 


III 23: T. E., a girl aged 6 (figs. 4A and B and 5 j; measurements in table 2), 
at the age of 2% years (height, 113 cm.; weight, 17.8 Kg.) was referred to the 
clinic because of a heart murmur; and a diagnosis of organi: heart disease was 
made on the basis of an apical thrust and a shrill apical systolic murmur which 
was transmitted to the axilla. Roentgenographic and fluoroscopic examinations 
of the chest revealed no cardiac enlargement. She was kept under observation 
because of the heart murmur, which was first considered of rheumatic origin and 
was later thought to be caused by congenital heart disease. At the age of 5 her 
relation to this pedigree of Marfan’s syndrome was first established. Her last 
examination, at the age of 6, showed a very tall, rather slender girl with long hands 
and feet (fig. 4A and B). She tended to toe in as she walked. Aside from the 
habitus illustrated by the photographs (and this was certainly not striking), the 
significant findings pertained to the heart and eyes. There were prominent pulsa- 
tions in the fourth and fifth intercostal spaces. The maximal precordial impulse 
was felt in the fifth interspace in the anterior axillary line. Percussion confirmed 
this finding. A palpable systolic thrill was felt over the apex. The heart sounds 
were regular and loud, with a rate of 140 to 150 a minute. A soft, blowing apical 
presystolic murmur was followed by a rough systolic murmur. The blood pressure 
was 110 systolic and 54 diastolic. Rotengenographic and fluoroscopic studies of 
the chest revealed unusual prominence in the region of the left auricle and apparent 
enlargement in the region of the left ventricle. Ophthalmoscopic examination, with 
the eyes rotated downward and the pupils fully dilated, revealed small black notches 
in the lower edges of both lenses. The fundi were best visualized with a —4 D. 
lens. No abnormalities of the fundi were noted. 


III 24: G. E, a boy aged 8, when hospitalized for tonsillectomy had no 
recorded cardiac abnormalities, but a pronounced cardiac enlargement of mitral 
type was found on roentgenograms. Insufficient information is available to permit 
the diagnosis of Marfan’s disease to be made in this case. 


III 25: M. E., a boy, in 1947, at the age of 6, had left esotropia of 15 degrees. 
One half of each dilated pupil was aphakic. The right lens was displaced upward 
and temporally’; the left lens temporally and very slightly upward. Retinoscopic 
examination gave a correction of +6.00 D. for the right eye and +7.00 for the 
left eye. Vision was not obtainable. The chest was reported as showing a funnel 


| 
} 
i 
= 
ay 
“are 
3 
¢ 
/ 
i 
| 
| 


292 ARCHIVES OF OPHTHALMOLOGY 


deformity of moderate degree. The fingers and toes were unusually long. Although 
the heart soundy were recorded as normal, pronounced cardiac enlargement to the 
left was found roentgenologically. He appeared slow, but not retarded mentally. 
This member has the characteristics typical of Marfan’s disease. 


III 26: M.G., a girl aged 10 (fig. 5h; refraction and vision in table 1), was 
first seen at the age of 7 months because of bilateral otitis media. When examined 
at the age of 9, she was an attractive, intelligent, extremely thin child with a long 
face and delicate, slender extremities. The length of the fingers was striking. 
General physical examination revealed nothing abnormal. 


Vision had been poor since early childhood. The eyeballs appeared a little 
larger than usual. The corneas measured 11.5 by 12 mm. The anterior chambers 
were of average depth. Both irises were tremulous and could be transilluminated, 
particularly at the periphery. Both lenses were dislocated upward and temporally. 
The right lens was more spherical than usual. It was slightly hazy throughout, 
with faint posterior cortical opacities. A few anterior zonular fibers drew the 
border of the lens out into an angle at 3:30 o’clock. On both sides of the 
| group the fibers were ruptured. Except for this group of fibers and two others 

located, respectively, at the upper and lower edges of the lens, as seen through a 
fully dilated pupil, no anterior fibers were present, and there were no white dots 
along the periphery of the lens to which the anterior fibers were attached. A few 


brown pigment granules were scattered over the fibers. The anterior vitreous 
behind the posterior suspensory fibers appeared normal. 


H The left lens appeared thinner than average and slightly opaque, with small, 
‘ scattered white opacities. The lens was drawn into an angle at 7:30 o'clock by 
; a group of individually large anterior and posterior suspensory fibers. On either 
side of this region there was complete absence of the fibers, with no visible points 
of previous attachment along the lens border. Above, in the aphakic region, evenly 
separated, very fine posterior fibers could be seen, but no anterior fibers. Indi- 
vidually, these fibers were about one-third the caliber of the large ones attached 
at 7:30 o'clock. At 4 o'clock there was a group of evenly spaced anterior and 
posterior fibers of average size. A faint anterior peripheral cortical opacity was 
in the same axis with the large group of fibers at 7:30 o’clock. A moderate opacity 
surrounded the anterior Y suture, so that it stood out clearly. The anterior 
vitreous had a normal, clear anterior region and bulged forward between the lens 
and the edge of the iris. The vitreous was of average clearness. Retinoscopic 
study revealed two refractive systems, one phakic and the other aphakic. 

III 27: E. G., a boy aged 9, when seen at the age of 8, was a healthy boy, 
whose only detectable abnormality was a left internal strabismus of 30 A. Refrac- 
tion with atropine cycloplegia gave the following correction: right eye: +3.00 
sph.>+1.00 cyl., axis 90, vision 6/10; left eye: +3.50 sph.>+1.00 cyl., axis 85, 
vision 16/200. No other ocular abnormality was noted. 


In summary, this pedigree of three generations illustrates the 
hereditary nature of Marfan’s syndrome. As shown on the pedigree 
chart, marriages between normal and affected persons resulted in 14 
normal and 16 affected offspring. These figures must be accepted 
with certain reservations. Of the 16 persons, exclusive of the male 
progenitor of the line, who are described as having Marfan’s disease, 
5 exhibited the triad of arachnodactyly, dislocated lenses and indica- 
tions of cardiac abnormalities; the disease in 9 members was charac- 
terized by only two aspects of the triad, while in 2 the diagnosis 
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rested on the finding of a single component of the triad. We have 
examined 10 of these 16 offspring. Possibly examination of the 
other 6 members of the family who were thought to have the 
disease would bring out other stigmas of the syndrome. In the 2 
cases in which the diagnosis was made on the basis of a single finding, 
which in both was an ocular lesion, the diagnosis would be in con- 
siderable doubt were the cases isolated, and only the patients’ position 
in the family and/or the defects in their children render the diagnosis 
of Marfan’s disease probable. Of the 16 offspring of marriages 
between normal and affected persons who were classified as normal, 
5 had either died so young that the disease might have been present 
and gone undiagnosed or were known to us only through sketchy 
statements. Some of these persons may have unreported signs of 
cardiac disease and minimal displacement or coloboma of the lens. 

The difficulties which will always attend the diagnosis of Marfan’s 
disease are well illustrated by this family. The classic case, such as 
that of JJ 20, III 3, III 9, III 19 or III 26, is unmistakable to one who 
bears the diagnosis in mind, but persons showing predominantly cardiac 
or only ocular abnormalities present serious problems of diagnosis, 
which may sometimes be resolved only by a careful study of parents, 
siblings, children or other relatives. JJ] 21 and IJI 23 are excellent 
illustrations. 

It is our impression that in this family, as well as in the cases 
reported in the literature, there exists all possible gradations from 
mild and scarcely recognizable Marfan’s disease to the most extreme 
recorded picture. This is borne out by a study of table 2 and is of 
significance in connection with the genetic interpretation. Thus, in 
this pedigree the body configuration of affected persons range from 
the elongate, asthenic habitus of J] 20, III 9 (fig. 3A and B) and III 19, 
with slender extremities, thin stringy musculature and scarcity of sub- 
cutaneous fat, to the more normal build of J] 6, IJ 14 (fig. 2A), III 4 
and JJI 21 (fig. 2B). Only 3 affected members were strikingly under- 
weight, and 1 of these had advanced pulmonary tuberculosis when 
examined. Four of the remainder were essentially normal; 3 were 
slightly underweight, and 1 was obese. The twelfth person, a girl of 
6 years, was so tall for her age that normal figures were not available 
for comparison. In all cases the arm span equaled or exceeded the 
height, but in no case did the span appear greatly out of proportion 
to the height, the greatest discrepancy being a span of 192 cm. in a 15 
year old boy (J/J 9) 184.5 cm. in height. Measurements of the skull 
were obtained on 8 of the persons with Marfan’s disease. In 7 
instances a dolichocephalic or mesocephalic skull was observed, the 
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cephalic indexes ranging from 72.6 (III 21) to 78.8 (II 14). The single 
brachycephalic skull with a cephalic index of 85.2, occurred in a mem- 
ber (JIJ 9) with the most extreme arachnodactyly. Many of the 
affected persons showed the well known hyperflexibility and motility 
of the joints, especially noticeable in the wrists and fingers. Weakness 
and relaxation of ligaments and muscles resulted in frequent pes planus, 
and there was inversion or eversion of the feet (especially in JJ] 3 and 
III 9). This, together with the elongate structure of the feet, with dif- 
ficulty in obtaining proper footwear, made the feet a frequent cause 
of complaint. The terminal phalanx of the thumb and of the great toe 
often appeared enlarged, a feature which, with a second phalanx of 
smaller than average diameter, gave a clubbed appearance to these 
appendages. Cardiac signs varied from marked evidence of organic 
heart disease (J] 6, JJ 16, III 9 and IIT 23), through a mild murmur 
which may have been functional (J/J 3 and III 4) to normal (JI 14, 
IT 20, III 6 and IIT 19). 


Clinically, the cardiac abnormality of several of these patients, 
as well as of the single member (JJ 16) on whom autopsy was per- 
formed, was regarded as rheumatic. Tobin, Bay and Humphreys ® 
found cardiovascular abnormalities, including medial necrosis of the 
aorta and endocardial lesions simulating those of rheumatic fever, to be 
common in cases in Marfan’s syndrome. In retrospect, the frequent 
evidence of cardiac defects within this family may have been on the basis 
of this disease, as well as on that of rheumatic fever. In the present state 
of knowledge, one cannot exclude the possibility that persons with 
Marfan’s syndrome not only are apt to exhibit congenital cardiac abnor- 
malities but are also susceptible to rheumatic fever or to pathologic 
processes the end results of which are indistinguishable from those of 
rheumatic fever. 


The salient ocular characteristic of Marfan’s syndrome is, of course, 
the ectopia lentis. Secondary to this is an iridodonesis over the 
aphakic area. Within this kinship, the presence of either various 
degrees of actual displacement of the lens or of a coloboma of the lens 
would appear largely dependent on the variations and the extent to 
which the zonular fibers were malformed. The zonular fibers hidden 
behind the iris were not visible for either examination or com- 
parison with these in the aphakic area in any of the eyes, but the 
tendency throughout for the lens to be displaced, when this occurred, 
in an upward direction and for colobomas, when present, to be in the 
lower peripheral part of the lens suggests the probability of more nearly 
normal, or at least stronger, superior zonular fibers with the greatest 


9. Tobin, J. R., Jr.; Bay, E. B., and Humphreys, E.: 
the Adult, Arch. Int. Med. 8:475 (Oct.) 1947. 
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developmental disturbance occurring in the embryonically less stable 
inferior region, corresponding to the fetal cleft. 


The possibility cannot be finally ruled out, however, that some 
abnormality of the lens contributes to the dislocation and that the 
notching and rounding of the lens at the point of the coloboma repre- 
sent not, as seems most probable, merely the reaction of the elastic lens 
capsule to deficient zonular fibers throughout the development of the 
lens but, rather, are due to an actual defect in the lens substance. For a 
discussion and a review of the various theories of the formation of 
coloboma of the lens and ectopia lentis, reference should be made to the 
treatises by Ida Mann,’° Duke-Elder*? and Bellows.?? 

Departures from the normal were observed both in the manner 
of attachment of the suspensory fibers, which were visible through ; 
dilated pupils, and in the structure of the individual fibers themselves. 
In some eyes there were areas along the periphery of the lens 
with complete absence of both the anterior and the posterior fibers, 
and with no evidence that any fibers had ever been present. 
In other regions, either the anterior (J/I 26) or only the posterior fibers 
were absent (/I 14, III 19). In some eyes there was grouping of 
fibers, but with collections of broken fibers adjacent, as though only 
the “stronger” bundles remained (J/I 9, III 26). Marked variations 
in the caliber of the individual fibers within a single eye were 
observed (J/I 9, III 19, IIT 26). Correlated with these variations in 
the caliber and the distribution of the fibers were irregularities on the 
periphery of the lens. Thus, a series of small notches was present on 
the lens border in JI] 9 and JJI 19, and in III 26 the periphery was 
drawn into an angle by a group of heavy fibers. Inferiorly located 
colobomas of the lens were found in JJ 20 and J/I 23. With few 
exceptions (J/I 4, III 6, III 21), in spite of the degree of displacement, 
the lenses appeared firmly anchored in position. In J/J 6 and III 9 
the lenses may actually have been smaller than normal, and in J/I 3, 
III 9, III 19 and IIT 26 they may have been more spherical. Perhaps 
there is’a relation between the unusual amount of trauma necessary to 
rupture these large zonular fibers within eyes of imperfect structure 
and the complication of retinal separation so frequently reported as a 

. sequel to extraction of the lens in cases of Marfan’s syndrome. 


10. Mann, I.: Developmental Abnormalities of the Eye, London, Cambridge 
University Press, 1937, p. 355. 


11. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1938, vol. 2, p. 1349. 


12. Bellows, J. G.: Cataract and Anomalies of the Lens, St. Louis, C. V. 
Mosby Company, 1944, p. 260. 
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There were other abnormalities in the eye. The anterior surface 
of the iris was lacking in the usual crypts and trabeculae. Theobald,'* 
who examined histologically an eye from a child with arachnodactyly, 
found only rudimentary crypts of Fuchs on the iris. In 3 members of 
the present pedigree (// 14, IJ] 4 and III 21) both pupils were oval, 
and in a fourth (/// 9) the left pupil was eccentric. The pupils in J] 14 
did not dilate beyond 5 mm. with paredrine® and homatropine. There 
were abnormalities in the distribution of the uveal pigment in all 
affected persons studied. The pupillary ruff was reduced in some 
instances (/I/ 4, I/] 19). The peripheral portion of the iris could be 
transilluminated in all cases, but there was no evidence of coloboma. 
Theobold '* noted a deficiency of pigment in a corresponding region. 
In the eye she examined histologically, the posterior layer of the 
pars iridica retinae was pigmented only over the pupillary half of the 
iris. The anterior vitreous possessed a normal appearance and bulged 
forward in the aphakic area in the majority of eyes, but was absent in 
ITI 4, III 6 and IIT 21; the eyes of these 3 members showed the greatest 
disruption of the zonular fibers, pointing to an embryonic malformation 
common to both structures. In these 3 members, the aqueous was 
continuous with the posterior segment of the eye to such a depth 
that even at the deepest focus of the slit lamp only a few vitreous 
filaments were visible. Acquired alterations in the remaining zonular 
fibers of these eyes might lead to further displacement, or even com- 
plete loosening of the lens. Ophthalmoscopically, the vitreous of the left 
eye usually contained more opacities than that of the right eye. 

Ten eyes were corrected through the aphakic area, and 6 through 
the phakic area (table 1). A double refractive system, one phakic, the 
other aphakic, each system correctable with lenses, occurred in the eyes of 
2 members (J/I 8 and I/II 26). The various degrees of myopia and 
myopic astigmatism appear to be largely lenticular. There was no 
relation between the degree of visual defect and the presence of an 
aphakic or a phakic system; even with the best lens correction, vision 
remained subnormal. In general, vision was better in the right eye 
than in the left eye. The anterior chambers were of average depth; 
when the lens was displaced backward, and over the aphakic area, the 
chamber was of greater than average depth. Tensions determined 
with the Schigtz tonometer were normal both with dilated and with 
undilated pupils. Nystagmus (/// 6), esotropia (77 25) and exotropia 
(III 4) occurred each in a single instance. 


13. Theobald, G.: Post-Mortem Eye Examination, in Rambar, A. C., and 
Denenholz, E. J.: Arachnodactyly, J. Pediat. 15:851 (Dec.) 1939; Histologic 
Study of an Eye from a Child with Arachnodactyly, Arch. Ophth. 24:1046 (Nov.) 
1940. 
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The color blindness present in 3 male members with Marfan’s syn- 
drome (JIJ 4, II] 6 and II] 9) was an independent occurrence, since none 
of the 4 female members with the syndrome who were tested showed 
defective color vision. The left prepapillary membrane observed in 
2 women with the syndrome (JJ 14 and IJ 20) was also present in 
1 normal male member (J// 11). 

No operation had been performed on the eyes of any member of 
this family, and in no instance were significant cataracts observed ; 
however, the oldest member living was only 49 years old. Bilateral 
amblyopia, found to be present without any correlation with the refrac- 
tive error (table 1), is evidently part of the congenital syndrome; 
therefore, no appreciable improvement in visual acuity is to be expected 
from any surgical treatment. The defective vision was a handicap 
and probably contributed to the retardation in childhood noted in 
this family. For this reason, and as a measure to avoid-an additional 
amblyopia ex anopsia being superimposed on the congenital defects, 
recognition of the condition in the eyes of persons with Marfan’s syn- 
drome at an early age is desirable, and a correction with glasses to 
the best possible vision is indicated. 


On the assumption that all members of a sibship in which Marfan’s 
syndrome is segregating have an equal chance of receiving hospital 
treatment when ill, there appears to be a strikingly greater tendency for 


those with the syndrome to attend hospital clinics than for their normal 
siblings, and this is not just a consequence of their ocular and cardiac 
disease. Rather, persons with Marfan’s disease appeared to be 
especially susceptible to various acute infections, in particular to infec- 
tions of the respiratory tract. Whether this is an anatomic conse- 
quence of their habitus or an expression of other, as yet unrecognized, 
factors cannot be stated. 


GENETICS OF MARFAN’S SYNDROME 


Marfan’s original description’ of the syndrome now associated 
with his name contained no reference to ocular abnormalities, nor 
did subsequent early reports recognize that the ocular defects which 
were sometimes observed were an integral part of the syndrome. It 
remained for Ormond and Williams ** and Ormond ** to focus atten- 
tion on the frequent association of ectopia lentis and other ocular 
anomalies with arachnodactyly. Achard'’* was apparently the first 


14. Ormond, A. W., and Williams, R. G.: A Case of Arachnodactyly with 
Special Reference to Ocular Symptoms, Guy’s Hosp. Rep. 74:385 (Oct.) 1924. 

15. Ormond, A. W.: Etiology of Arachnodactyly, with Special Reference to 
Ocular Symptoms, Proc. Internat. Cong. Ophth. 2:645, 1929. ~ 


16. Achard, M. C.: Arachnodactylie, Bull. et mém. Soc. méd. d. hép. de Paris 
19:834 (Oct. 10) 1902. 
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to report a familial incidence of the syndrome, the disease appearing 
in 2 sisters, their mother and the mother’s father. Since then, a con- 
siderable number of family groups with two or more members pre- 
senting the full syndrome have been described, and there is general 
agreement among students of the disease that there are strong 
hereditary tendencies. To this day, however, it is not clear whether 
all cases of arachnodactyly represent the same developmental and 
genetic disturbance, with the absence of ocular anomalies in some 
pedigrees due to chance environmental and genetic modifiers, or 
whether there are several genetically distinct types of arachnodactyly, 
only one of which (but that the most frequent) is actually or potentially 
associated with ocular abnormalities. 


Considerable differences of opinion have existed as to the exact 
nature of the hereditary factor or factors responsible for typical arach- 
nodactyly. Frontali’’ suggested that the syndrome was due to a 
recessive factor, whereas Weve,’ Killmann,’® Apert and Clement,*® 
among others, stressed that the many pedigrees which have been 
described illustrated a dominant type of inheritance. Several of the 
clinieians who have studied Marian’s disease (Vogt 7°; Kurz **; Mann, 
in a personal communication quoted by Burch*; Ellis ?*; Rados*) 
have been unwilling to attribute so many apparently diverse effects 
to a single genetic factor, and so have postulated that the disease 
is due to a combination of two or more different, probably linked, 
dominant autosomal factors. A second fact leading them to this pos- 
tulate was the apparent dissociation of ocular, skeletal and cardiac 
anomalies observed in some individuals in a pedigree. Thus, Rados,’ 
suggesting the existence of a series of linearly arranged genes, each 
responsible for some aspect of the syndrome, wrote: “If there were 
a pluripotential gene common both for slenderness of the extremities 
and for luxation of the lenses, it would be impossible to understand 
why this combination should be present in some cases and absent in 


17. Frontali, G.: Dolicostenomelia a carattere familiare in rapporto con zone 
di accrescimento osseo sopranumerarie, in Scritti medicci dedicati a Carlo Comba, 
1929, p. 108. 

18. Killmann: Angeborene doppelseitige Linsenektopie und Arachnodaktylie, 
Klin. Monatsbl. f. Augenh. 92:335 (March) 1934. 

19. Apert, E.: Les formes frustes du syndrome dolichosténomélique de Marfan, 
Nourisson 26:1 (Jan.) 1938. 


20. Vogt, A.: Arachnodactylie (Marfanscher Symptomen-Komplex) mit totaler 
Linsenluxation, Ztschr. f. Augenh. 75:388 (Nov.) 1931. 

21. Kurz, O.: Einige Falle von Linsenektopie mit besonderer Beriicksichtigung 
des konstitutionellen Moments, Klin. Monatsbl. f. Augenh. 92:193 (Feb.) 1934. 

22. Ellis, R. W. B.: Arachnodactyly and Ectopia Lentis in a Father and 
Daughter, Arch. Dis. Childhood 15:267 (Dec.)’ 1940. 
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others” (page 489). Rados’ review has had a wide influence on 
recent American students of the disease, and his views on the heredi- 
tary basis of the syndrome appear to be reflected in several pub- 
lications of the past few years (Pasachoff, Madonick and Drayer **; 
Rosen **), 

In our pedigree, the most extensive on record, the condition is 
transmitted as though due to one or more dominant autosomal fac- 
tors. About half the offspring of marriages between normal and 
affected persons have themselves been affected. A final decision as 
to whether one, two or even three dominant genes are responsible 
for the production of the complete syndrome is impossible at present. 
It is quite possible, as previously suggested, that there are several 
genetic types. However, a number of considerations suggest that 
the simplest hypothesis, that of a single dominant gene, is the most 
probable explanation of the disease in at least the majority of pedigrees. 

As was clearly pointed out by Apert,’® the diversity of the mani- 
festations of the syndrome does not constitute valid evidence against 
a unigenic hypothesis. Experiments with laboratory animals, such 
as Drosophila and mice, suggest tat it is the rule rather than the 
exception for a single factor to have several phenotypic effects (Dobz- 
hansky *°). Grtneberg,”® in his review of the genetics of the mouse, 
described a number of pleiotropic mutations in which the diversity 


of effects approximates that encountered in Marfan’s syndrome (gray 
lethal, myencephalic blebs, shaker-short, short ear, macrocytic anemia, 
siderocyte anemia, kinky tail, Danforth’s short tail). Neel ** listed 
a number of mutations in Drosophila characterized by equally diverse 
_effects (polymorph, spineless, aristopedia, Stubble, short wing, 
engrailed, ocelliless). Similar pleiotropic mutations have been described 
in rats and chickens. 


Relatively little is known of the anatomy and physiology of mice 
and flies, as compared with knowledge of the human field. Further- 
more, the detection of departures from the norm is more difficult 
in these small forms. If, notwithstanding, pleiotropy is the rule rather 


23. Pasachoff, H. D.; Madonick, M. J., and Drayer, C.: Arachnodactyly in 
Four Siblings, with Pneumoencephalographic Observations of Two, Am. J. Dis. 
Child. 67:201 (March) 1944. 

24. Rosen, E.: An Atypical Case of Marfan’s Syndrome, Am. J. Ophth. 28:1134 
(Oct.) 1945. : 

25. Dobzhansky, T.: Studies on Manifold Effect of Certain Genes in Droso- 
phila Melanogaster, Ztschr. f. indukt. Abstammungs- u. Vererbungsl. 43:330, 1927. 

26. Griineberg, H.: Genetics of the Mouse, London, Cambridge University 
Press, 1943, pp. xii and 412. 

27. Neel, J. V.: The Polymorph Mutant of Drosophila Melanogaster, Am. 
Naturalist 76:630 (Nov.) 1942. 


4 
€ 
x 
j 
“Es 
_ 
| 
° 
: 


300 ARCHIVES OF OPHTHALMOLOGY 


than the exception in these animals, it is likely that pleiotropy pre- 
vails in man. The medical literature contains numerous examples 
of bizarre associations of anomalies in the appearance of which a 
hereditary factor is involved. These have recently been summarized 
by Gates.** It is of interest and significance that students of these 
various syndromes, when discussing the genetic background, have 
sometimes been reluctant, just as in Marfan’s disease, to ascribe the 
multiplicity of effects to a single gene. 


It is generally accepted that ectopia lentis may be inherited as 
a dominant trait in the absence of any skeletal defects (Kurz *! 
Rados,’ Falls and Cotterman,** Gates **). Likewise, pedigrees of 
dominant arachnodactyly without ocular defects have been reported, 
albeit rarely of late (Harrison and Klainer *°). Little is known about 
the heredity of congenital heart disease. If the association of ocular, 
skeletal and cardiac defects seen in such families as the one reported 
here is due to the chance association of two or more genes on the 
same chromosome, then those postulated for “simple” arachnodactyly 
and “simple” ectopia lentis could be two of the genes in question. 
Unless linkage between the two genes is very close, one might logi- 
: cally expect to observe dissociation of the traits through crossing 
over. In this circumstance, a parent showing all the defects should 
produce some children showing only ocular or only skeletal or mus- 
cular defects. Such pedigrees have been reported. However, such 
a situation could also result if genetic and environmental modifiers 
acted on these children, to suppress some part of the syndrome (see 
next paragraph). The differential between these two possibilities 
is this: If crossing over is responsible for the dissociation, then in’ : 
a pedigree of Marfan’s disease a parent with ectopia lentis should 
produce children with this defect only, while the parent with skeletal 
and muscular defects should produce exclusively children with simi- 
lar defects. However, Rados,’ in his extensive review, cited several 
instances in which these conditions are not met, i. e., in which a 
parent showing only part of the syndrome produces children show- 
ing the full gamut of effects.** The pedigree we have described 
illustrates the same point (JJ 6 and I/I 9; IT 14 and III 19). 


28. Gates, R. R.: Human Genetics, New York, The Macmillan Company, 
1946, vol. 2, pp. xvi and 1518. 

29. Falls, H. F., and Cotterman, C. W.: Genetic Studies on Ectopia Lentis, 
Arch. Ophth. 30:610 (Nov.) 1943. 

30. Harrison, J., and Klainer, M. J.: Arachnodactyly: Its Occurrence in Sev- 
eral Members of One Family, New England J. Med. 220:621 (April 13) 1939. 

31. Rados.? Such instances are to be found on page 486, line 23; page 495, 
line 38; page 496, lines 8, 11 and 14. 
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It is well known that genetic and environmental modifiers may 
powerfully influence the expression of various genes. The demon- 
stration of genetic modifiers is difficult in man, where regulated 
matings are out of the question, since the detection of such modifiers 
depends on carefully controlled breeding experiments. However, there 
is ample precedent from comparative genetics for the existence of 
segregating modifiers whose effects are of sufficient magnitude to 
account for the differences between the forme fruste and the more 
extreme conditions. In the field of human heredity, wide variations 
in the expression of what is probably a unigenic trait have been 
described by many investigators, e. g., by Davenport and Muncey * 
for Huntington’s chorea, by Mohr and Wriedt ** for brachydactyly, 
by Falls and Cotterman *° for ectopia lentis and by Lutman and Neel ** 
for developmental cataract. : 


Finally, when one surveys the pedigree reported here, as well as 
the many recorded in the literature, one emerges with the impression 
that, so far as the “completeness” of the syndrome is concerned, there 
is a continuous spectrum ranging from the forme fruste to a condition : 
much more extreme than that pictured in figure 3, with most cases 
occupying an intermediate position. There is no apparent tendency 
for a few chief types of Marfan’s disease to emerge. The range in the : 
ocular, skeletal and cardiac abnormalities, for example, is very wide, 
with most cases clustered about a centrally placed median. Such 
findings are to be expected when the action of a single “main” factor 
is subject to modification by other genetic and environmental determi- 
nants. One might expect a greater tendency to the occurrence of 
groups of similar cases if the findings were due to the interaction 
of only a few, incompletedly linked, factors. ; 

To summarize, then, the data are, in our opinion, most consistent ; 
with the hypothesis that when Marfan’s disease is present in a family : 
it is probably due to a single dominant, autosomal, pleiotropic factor, : 
the effects of which are sensitive to modification by other inherited, : 
genetic modifiers, and perhaps factors in the early environment. It 
is possible that when this factor is introduced into a person whose genetic 
constitution is such that he would in the normal course of development 
evolve the asthenic habitus, typical Marfan’s disease results. This 


32. Davenport, C. B., and Muncey, E. B.: Huntington’s Chorea in Relation to 
Heredity and Eugenics, Am. J. Insanity 73:195 (Oct.) 1916. 

33. Mohr, O., and Wriedt, C.: A New Type of Hereditary Brachyphalangy in 
Man, Publication 295, Carnegie Institute of Washington, 1919, pp. 64. ; 


34. Lutman, F. C., and Neel, J. V.: Inherited Cataract in the B. Genealogy, 
Arch. Ophth. 33:341 (May) 1945. 


| 
4 
| 
{ 
i 
| 
| 
| 
| 
a 
. 
. 


302 ARCHIVES OF OPHTHALMOLOGY 


fact, as much as the existence of a forme fruste, may account for the 
apparently relatively frequeht occurrence of asthenic members among 
the ascendants and collaterals of persons with Marfan’s disease. In 
a person destined to be of the pyknic type, the introduction of the gene 
for Marfan’s disease has less striking results, and the so-called forme 
fruste appears. In any event, the ocular anomalies may react to a dif- 
ferent set of modifiers than the skeletal abnormalities. This concept 
of the importance of the “genetic milieu” in the expression of inherited 
traits, old in laboratory genetics, has not yet sufficiently permeated 
our thinking about human problems. That in an occasional case the 
disease may be due to a recessive factor cannot be ruled out, but the 
absence of a significant amount of consanguinity in the parents of 
affected persons suggests that this is not often true. 


No family history of the disease is recorded in a high proportion 
of the cases in the literature. In view of the variability of the syndrome, 
caution must be exercised in accepting a case of Marfan’s disease as 
“sporadic,” in the absence of a medical and ophthalmologic examination 
of the patient’s close relatives. Be that as it may, it seems likely that 
many, if not all, of the true “sporadic” cases have a genetic basis 
identical with that of the “inherited” form of the disease. Marfan’s 
syndrome in its more extreme forms constitutes a serious threat to 
survival and reproduction. Natural selection must, therefore, be 
constantly tending to reduce the number of persons with this condi- 
tion. Probably this fact, more than any other, accounts for the 
: brevity of the published pedigrees of the disease. That the disease has 
' not disappeared entirely must be attributed to the constant appearance 

through mutation of new cases, with the affected persons capable, if 
they survive and reproduce, of founding new pedigrees. Many, if not 
all, of the “sporadic” cases may therefore represent independent 
mutations of the gene responsible for the syndrome. Credit for first 
recognizing this possibility has been given to Bauer *° by Rados’ and 
Greiner and Varga,** although the references cited fail to bear this 
out. The validity of this assertion could be tested by studies of the 
offspring of persons with the “sporadic” form of twenty years ago, 
as pointed out by Rados* and Greiner and Varga.** The latter 
reported a “sporadic” case,.in which there was no evidence of the 


35. Bauer: 3 Sauglinge mit Wachstumsstérungen, Klin. Wehnschr. 6:1117 
(June 4) 1927; Demonstration dreier Sauglinge mit Wachstumsstérungen, Deutsche 
med. Wchnschr. 53:1116 (June 24) 1927. 


36. Greiner, K., and Varga, T.: Zur Aetiologie und Pathogenese der Arachno- 
daktylie, Ann. paediat. 164:259 (May) 1945. 
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disease in any of the relatives, but in which it was transmitted to 
the patient’s daughter, and pointed to this case as an example of the 
origin of a pedigree through mutation. Jequier ** also stressed the 
possibility of such an origin. 

In the case of a dominant trait such as this, if the population 
has reached an equilibrium between mutation and selection, so that 
the frequency of the disease is approximately constant over a number 
of generations, then, assuming that there is no overlap with the 
normal and that there is complete ‘ascertainment of the syndrome 
in the population, the proportion of cases which are sporadic should 
equal the mean selective disadvantage of the disease. Of the 193 
cases tabulated by Rados* with respect to the family history (table 
5, after correction for error in column 1), 106 appeared to be “spo- 
radic.” All Rados’ 7 certain cases, which were not included in this 
summary, were “sporadic.” This proportion of “sporadic” cases, 50 
to 60 per cent, is not unreasonable as an approximate index of the 
selective disadvantage of persons with the syndrome. Independent 
verification of this estimate might be derived from a comparison 
of the fertility of persons with arachnodactyly with the fertility of 
their siblings—unfortunately, the reports in the literature do not 
include this information. However, this figure can be accepted only 
as a rough approximation, since the species almost certainly is not 
at equilibrium with respect to the syndrome, diagnosis, especially of 
the milder forms of the disease, is far from complete and, as pre- 
viously mentioned, the possibility of a recessive gene being respon- 
sible for an occasional case cannot be excluded. Persons with Mar- 
fan’s disease are probably finding conditions increasingly to their 
liking in this era of good ophthalmology, sedentary occupations and 
decreased morbidity and mortality from pulmonary disease. For this 
reason, assuming that the mutation rate remains constant, the pro- 
portion of sporadic cases, even with allowance for failure to identify 
the disease in progenitors, should be in excess of the selective dis- 
advantage, and the disease should increase in frequency. 

It is of interest that a positive family history is most often elicited 
when the disease is mild. Thus, in a series of 193 tabulated cases, 
there was a positive family history in 69 of 164 typical cases, or 
42 per cent, and in 18 of 29 atypical cases, or formes frustes, or 62 
per cent. This suggests, of course, that patients with the milder 
forms of the disease manage to propagate more frequently than those 
with the severe forms, and so are more often characterized by a 


37. Jequier, M.: Observations sur le syndrome de Marfan, Helvet. med. acta 
10:233, 1943. 
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positive family history. On the other hand, the fact that the sporadic 
cases tend to be more extreme gives further support to the mutation 
hypothesis of their origin. The findings in Marfan’s disease tend 
to confirm a general principle in human inheritance which apparently 
was first brought out by Penrose ** in connection with his studies 
on epiloia: “Sporadic” cases of a dominant abnormality tend to be 
severer than “inherited” cases, as persons who survive to reproduce 
will tend to carry genes diminishing the severity of the condition. 


The disease is undoubtedly much commoner than the 200 or more 
described cases would indicate. From the broadly biologic stand- 
point, it is one of the most interesting diseases known to ophthalmologists. 


If the frequency of the syndrome could be established, an approximate 
estimate of the mutation rate would be feasible; from what little is 
now known, it appears that this mutation rate would be “high” by the 
standards used in judging mutation rates for Drosophila and corn. 
’ The detailed description of further extensive pedigrees is highly 
desirable. It is possible that the mutation process gives rise to a number 
| of distinct alleles and that the relative mildness of the disease in this 
kinship is due to the occurrence of an allele with less pronounced 

effects than usual. 


SUMMARY 


' 1. In a kinship of 40 persons, 17 members probably had Marfan’s 
syndrome (arachnodactyly, ectopic lentis, indications of cardiac abnor- 
malities and other congenital defects). 

2. There was a great variability in the expression of the syndrome 
in the affected members of the kinship. In addition to classic cases, 
there existed in this family members so mildly affected that the diag- 
nosis would be unsuspected or in doubt were it not for their genetic 
background. 

3. Ocular anomalies observed in all persons studied, in addition to 
either ectopia lentis or coloboma of the lens, were abnormal zonular 
fibers, an iris lacking in the usual surface trabeculae and crypts, 
deficiencies of uveal pigment, particularly at the periphery of the iris, 
and amblyopia. In several cases these were accompanied with other 
ocular defects. 

4. The syndrome is inherited as though due to one or more 
dominant autosomal genes. Although a final decision is not possible, 
the bulk of the evidence suggests that the entire syndrome may be due 
to one gene only whose expresssion is greatly influenced by other 
genetic, and possibly by environmental, factors. 


38. Penrose, L. S.: Autosomal Mutation and Modification in Man with Special 
Reference to Mental Defect, Ann. Eugenics 7:1 (June) 1936. 
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5. In view of the threat to survival and reproduction imposed by 
Marfan’s disease, it is felt that the syndrome would quickly disappear 
through natural selection unless there were a relatively high mutation 
rate from normal to the gene responsible for this syndrome. The 
many isolated cases which have been reported are thought for the most 
part to represent the results of this mutation process. 


Mrs. T. Sample and Mrs. G. P. Moody, of the Eye Clinic, and Miss E. C. 
Baker, of the Social Service Department, assisted in this study. 
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MORPHOLOGIC CHANGES IN CELLS OF CORNEAL 
EPITHELIUM IN WOUND HEALING 


WILHELM BUSCHKE, M.D. 
NEW YORK 


HE IMPORTANCE of epithelial cell movements as a primary 

phenomenon in epithelial wound repair may be considered as well 
established by the work of Peters, Arey and others.' In regard to the 
mechanism of these movements, it is of interest to know whether the 
epithelial cells move individually or en masse, i.e., as a continuous 
epithelial sheet. 


Observations on healing phenomena in amphibian embryos suggested 
that in the healing process of epithelial injuries the continuity of 


surface coats of tissue plays an important role.2 Movement of epithelium 
en masse as a possible mode of epithelial wound repair seems to be 
illustrated by observations on the displacement of the limbal pigment 
line and of conjunctival goblet cells onto the cornea in the epithelial 
repair of burns of the cornea due to mustard gas (2-chloroethyl sulfide ).* 
Observations on the healing of mechanically produced epithelial defects 
in the rat cornea* revealed striking differences in the orientation of 
the epithelial cells, dependent on the size and shape of the injury: With 
small injuries, the surrounding epithelial cells became radially oriented 


From the Ayer Foundation Ophthalmic Research Laboratory, Manhattan 
Eye, Ear and Throat Hospital. 

This work was reported in part at the Fifty-Seventh Annual Meeting of 
the American Physiological Society, Atlantic City, N. J., March 18, 1948 (Fed- 
eration Proc. 7:17, 1948). 

1. Literature on the subject may be found in recent reviews: (a) Buschke, 
W.: Experimentelle Studien zur Patho-Physiologie dés Hornhautepithels: Zell- 
Bewegungen bei der Wundheilung, Zellteilung, Mitosehemmung und andere Kern- 
phaenomene, Ophthalmologica, in Festschrift fiir Brueckner, to be published. (>) 
Friedenwald, J. S.: Studies on the Healing of Corneal Wounds, in Wiener, M.: 
Ophthalmology in the War Years, Chicago, The Year Book Publishers, Inc., vol. 2, 
to be published. 

2. Holtfreter, J.: Properties and Functions of the Surface Coat in Amphi- 
bian Embryos, J. Exper. Zool. 93:251, 1943. 

3. Maumenee, A. E., and Scholz, R. O.: Histopathology of the Ocular Lesions 
Produced by the Sulfur and Nitrogen Mustards, Bull. Johns Hopkins Hosp. 
82:121, 1948. 

4. Buschke, W.: Further Observations on Epithelial Movements in Wound- 
Healing, Federation Proc. 6:85, 1947. 
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during the healing process, in the manner described previously * as 
typical of the healing of pinprick injuries; with larger injuries or linear 
lesions, on the other hand, the cells adjoining the injury became 
tangentially oriented and were found in this orientation for several 
hours after injury. Detailed observations on the fate of the individual 
cells near the margin of the wound appeared desirable. 

The relatively small diameter of the epithelial cells in the rat cornea 
(8 to 10 microns) and the large number of epithelial layers made it 
difficult in this species to observe details of the cell outlines in flat 
preparations; on the other hand, the use of flat preparations was the 
technic offering the most promise in establishing histologic details of 
the relation of individual cells to each other, eliminating the cumbersome 
methods of reconstructing a synoptic picture from serial sections. Use 
of frog corneas with only threé layers of epithelium, with cells having 


Data on Epithelial Movements in Wound Healing of the Cornea 


Duration of Temperature Co- Approximate Tem- Loosening of 
Lag Period of efficient (Q10) perature Range Epithelial Sheet 
1 Hour at tLog Qio = of Q” in column with 3 Hours’ 
10(log ki-log k2) 2, Degrees (C.) Incubation in 
J Moist Chamber 
20 C. 3+ 5-25C. 30 C. 
St 15-40C. 45 C. 


a diameter of 12 to 15 microns, promised to facilitate detailed obser- 
vations. Ameboid cell movements in epithelial wound repair of partially 
denuded frog corneas were reported as early as 1885.° 


METHODS AND PRELIMINARY EXPERIMENTS 


The frogs used in this study were adult specimens of Rana pipiens from 
Vermont which were kept with running water in the laboratory. Experiments 
were carried out between September 1947 and March 1948. 

Pinprick wounds of the corneal epithelium of the frog were made and the 
injuries studied in flat preparations at various intervals thereafter with the 
methods and technics described previously for the rat.5 After injury, either 
the eyes were left in the animal for the time interval to be studied, or they 
were removed immediately and kept in vitro in moist chambers for a period 
before fixation. Linear lesions were produced by scratching with a needle. 
Large lesions were produced either by denudation of one half of the cornea with 
a scalpel or, for crushing injuries, by slow torsional movements of a small car- 
borundum drill operating under moderate pressure. 


5. Friedenwald, J. S., and Buschke, W.: Influence of Some Experimental 
Variables on the Epithelial Movements in the Healing of Corneal Wounds, J. 
Cell. & Comp. Physiol. 23:95, 1944. 

6. Peters, A.: Regeneration des Epithels der Cornea, Inaug. Dissert., Bonn., 
1885. 
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In preliminary experiments, the time and temperature relations of the healing 
process in pinprick injuries were first to be determined for the frog. The results 
as compared with those for the rat are summarized in the accompanying table. 
At appropriate temperatures, the latent period between time of injury and onset 
of cell orientation was found similar to that in the rat. If one considers a 
temperature of about 37 C, as an approximately physiologic temperature for the 
rat cornea, a similar latent period of one hour was found to exist for the frog 
at about 20 C. Like the rat, this latent period was inversely related to tempera- 
ture, with a temperature coefficient of 3, ie., a value lower than that for the 
rat, but still of such magnitude as to signify the importance of energy-requiring 
processes during this period of lag. 


Fig. 1.—Sequestration of central plug of damaged cells and sealing off of 
wound margin in superficial epithelial layers of healing pinprick injury. Frog’s 
eye; moist chamber; two hours; 24 C.; 280 x linear. 


MORPHOLOGIC OBSERVATIONS 

Pinprick Injuries——During the period of lag between injury and 
onset of cell orientation, the centrally located, most severely damaged 
cells became separated from the more peripheral ones, and this central 
plug eventually became completely sequestrated and sloughed: This 
sloughing apparently takes place spontaneously in experiments in vivo, 
while it may occur in the fixative in the in vitro experiments. During 
or near the end of this process, the adjoining cells of the epithelial sheet 
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Fig. 2.—Pseudopodial movements of basal epithelial cells in healing pinprick 
wound. Frog’s eye; mvuist chamber; two and one-half hours; 17 C. 4, 


850 x, B, 1,890 x linear. 
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became oriented in a manner which depended characteristically on the 
layer in which the individual cell was located. The cells in the super- 
ficial layers became oriented tangentially toward the injury with the 
nuclei and cell bodies flattened, thus forming a microscopically continuous 
surface which sealed off the rest of the epithelial sheet from the central 
plug (fig. 1). 

Application of silver stain to corneas during the latent period accord- 
ing to the technics described previously * showed that the central plug 
was strongly stainable with silver. 


Fig. 3.—Pseudopodia of neighboring and opposing epithelial cells making 
contact in centfal denuded area in later stage of healing * pinprick wound. 
rog’s eye; moist chamber; two and one-half hours; 24 C.; 1,190 x linear. 


At places where, or at a time when, the basal layers were no longer 
covered by the central plug, details of the basal epithelial cells could be 
seen ; these cells, which were beginning to rearrange themselves radially 
after about three-fourths to one hour at a temperature of 20 C., showed 
many pseudopodial extensions directed toward the area of the defect. 


7. Friedenwald, J. S.; Buschke, W., and Crowell, J. E.: Exudate from 
Injured Cells and Its Relation to the Healing of Wounds of the Corneal 
Epithelium, J. Cell. & Comp. Physiol. 25:45, 1945. 
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Sometimes these extensions of the cell surface and cytoplasm were of 
considerable length, and usually the cell nucleus assumed shapes which 
corresponded roughly to that of the whole cell. Occasionally, also, cells 
of the second column behind the margin of the wound extended long 
pseudopodia into the denuded area, and these pseudopodia were obviously 
squeezing themselves through narrow spaces between two neighboring 


Fig. 4.—Pseudopodia in healing wound in rat’s corneal epithelium. 
Moist chamber; two hours; 37 C.; 1,190 x linear. For preliminary treatment, 
see text. 


cells of the first column. In many cases the peripheral cells showing 
ameboid response had lost morphologically recognizable contact with 
neighboring cells for some parts of their cell surface (fig. 2). In later 
stages in the healing process of pinprick injuries, i.e., after two to three 
hours, the surfaces of the pseudopods of several neighboring or opposing 
cells made contact with each other, thus leading to a picture which 
began to resemble the normal continuity of the epithelial sheet (fig. 3). 
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While these details were clearly observable in the frog cornea -in 
either hematoxylin-stained or unstained flat preparations, the thickness 
of the epithelium and of the centrally located damaged cells made it 


Fig. 5—Rugged outlines of wound margin in fresh needle scratch. Frog’s 
eye; (4) 300 x linear; (B) 910 x linear. 


difficult to observe similar details in rat corneas with the standard tech- 
nics. Recently, however, we have been able to make similar observations 
in rats under more favorable optical conditions. If corneas or whole 
eyes were stored in vitro in a moist chamber, the epithelial nuclei 
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lost their stainability with basic dyes, without any significant changes 
in the normally existing slight stainability of the cytoplasm and of 
the cell surfaces. This loss of stainability occurred at temperatures 
and with a duration of storage at which no interference with the 
wound healing movements of the epithelium was observable. It thus 
became possible, under appropriate conditions, to see details of the 


Fig. 6.—Smooth, sealed-off wound margins, with arcades, forty minutes 
after injury due to needle scratch injury. Frog’s eye; moist chamber; 24 C.; 
300 x linear. 


cellular outline better than in either unstained or freshly stained 
preparations. Experiments were arranged as follows: Rat eyes were 
stored in moist chambers for twenty-four hours at 18 C. Pinprick 
injuries were then made in the corneal epithelium and the eyes stored 
at 37 C. for an additional period of two hours. The eyes were then 
fixed, and flat preparations of the corneas were made and stained with 
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hematoxylin diluted 1:18, as usual. Figure 4 shows the appearance 
of the cells surrounding a pinprick injury after two hours of secondary 
storage following the injury. Pseudopodial extensions can be seen in 
several of the adjoining cells, and, although these pseudopods are shorter 
than many of those which had been seen in frog corneas, the phenomenon 
is very similar to that in the frog. 

Linear and Larger Injuries—In contrast to the radial orientation 
in the early stages of the healing of pinprick injuries, the epithelial 
cells adjoining either linear lesions (needle scratches) or larger injuries 
showed a morphologically different response. As a rule, the outline 


Fig. 7.—Mushroom-like spreading and flattening of epithelial cells at wound 
margin of linear lesion, sixty minutes after needle scratch. Frog’s eye; moist 
chamber; 24 C.; 778 x linear. 


of the epithelial sheet in those injuries was rugged in preparations 
which were fixed immediately after injury (fig: 5). After a latent 
period similar to that leading to radial orientation of the cells in pin- 
prick injuries, the wound margins of linear and larger lesions became 
smooth, and often assumed an arcade-like shape (fig. 6). The mor- 
phologic changes of the cells which led to this appearance consisted 
in a mushroom-like spreading and flattening of the marginal cells, 
which sealed off the epithelial sheet with a microscopically more or less 
continuous surface toward the denuded area (fig. 7). This appearance 
was maintained for many hours; pseudopods extending into the denuded 
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area, familiar now from the healing of pinprick injuries, were at first 
seen chiefly in places where the wound margin of the epithelial sheet 
showed smaller pockets (fig. 8). 


COMMENT AND SUMMARY 


Differences in cell orientation in the healing process depend on the 
size and shape of the injury, as well as on the layer of the epithelial 
sheet in which the responding cells are located. 


Fig. 8—Healing of large erosion, showing smooth outlines of wound margin 
for long stretches and pseudopodia in smaller pocket of wound margin. Frog’s 


eye; moist chamber; twenty hours; 24 C.; 345 x linear. 


1. Pseudopodial extensions of the cytoplasm directed into the 
denuded area are seen in the basal layers of the epithelium in the early 
stages of healing of pinprick injuries, these pseudopods being observed 
particularly in pockets of the woufid margin in the healing of larger 
injuries. 


2. Spreading and flattening of the epithelial cells, leading to sealing 
off of the wound margin, are seen in linear and larger lesions in the 
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early stages. This sealing off is seen also in the healing of small injuries 
in the superficial layers of the epithelium. 

At present, no proof is available for any theory which would explain 
these differences in morphologic response. However, several possibilities 
may be discussed. One possibility is that of a difference in the amount 
of damaged cells and extracellular material present in the wound zone. 
It is in the nature of the technics used in the production of these various 
injuries that the amount of damaged and disintegrating cells in the 
injured zone is larger in pinprick wounds than it is in needle scratches 
or in larger erosions produced with a scalpel. However, in experiments 
with larger injuries, where large portions of the epithelium were 
crushed by drill-like torsional movements of a dull instrument, the 
response was essentially that observed in other large injuries. Further- 
more, in pinprick wounds. the superficial layers of cells responded 
morphologically in a different way than did the basal layers, in spite 
of the presence of the central plug of disintegrating cells. An alter- 
native explanation, therefore, may be considered more likely, namely, 
that intrinsic properties of the epithelium are responsible for differences 
in morphologic response. It may be suggested, for example, that 
movement of individual cells is a resultant of forces acting on the free 
surfaces of individual cells, on the one hand, and of forces acting on the 
continuum of the epithelial sheet at and near the wound margin, on 
the other. In this case the morphologic response of the individual cell 
may be expected to vary (a) with the degree to which a continuity 
exists in the epithelial sheet surrounding the wound zone, and this may 
differ in different layers of the epithelium, and (b) with the curvature 
of the exposed wound margin and, as a function of this curvature, with 
the number of exposed cells at the wound margin in relation to its 
surface area. While such an explanation is as yet unproved, it 
represents a working hypothesis, in which the continuity of the epithelial 
sheet surrounding the wound zone is a potential variable affecting the 
movements of wound healing, and variables affecting the intercellular 
cohesiveness of the tissue are determining factors, in addition to direct 
or indirect stimuli issuing from the injury itself. 


This study was carried out with the technical assistance of Miss Margaret 
White. The photographs were made by Mr. Don Allen, photographic labora- 
tory, Manhattan Eye, Ear and Throat Hospital. 


210 East Sixty-Fourth Street (21). 
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MYXOSARCOMA OF THE EYELID 


WALTER MOEHLE, M.D. 
BROOKLYN 


RIMARY sarcomas of the eyelids are of comparatively rare occur- 

rence. Although several types have been recognized, a certain 
amount of confusion has resulted from efforts to draw an exact histologic 
delineation. Various types of tissue and cell formation are consistently 
present in one tumor, some of which can be only imperfectly differ- 
entiated. Reference in the literature to malignant growths of the eyelids 
exhibiting myxosarcomatous elements are infrequent; that of van Duyse 
and Cruyl * is typical. 

These authors reported the case of a girl 7 years of age who had been 
struck by a rope nine weeks prior to her admission to the hospital, on 
July 23, 1887. A week after the blow had been received, a small tumor, 
resembling a chalazion, was noted on the left upper eyelid. For a week 
the growth remained quiescent and then enlarged rapidly. Four days 
after hospitalization, during which time further growth was apparent, an 
operation for removal of the tumor was performed. The point of 
origin appeared to be in the loose cellular tissue separating the tarsus 
from the orbicular muscle. The growth was approximately 20 cm. 
at the base, was situated under the skin of the eyelid and had ballooned 
the conjunctiva into a sac which covered more than half the cheek. In 
a later article, van Duyse? reported a recurrence of the tumor, which 
necessitated removal of the entire eyelid three months after the first 
operation. A further recurrence involved the entire orbital cavity 
together with an external growth the size of the child’s head; operation 
was performed on July 22, 1888, and the patient died in less than a 
month. 


The microscopic examination of the original growth showed that 
portions of the section stained uniformly and had the appearance of 
fully developed tissue ; these areas predominated. Fusocellular elements 
surrounded the vessels and filled the intervascular spaces. In these 
spaces, which were characterized by an abundance of mucous tissue, 


1. van Duyse and Cruyl: Myxosarcome de la paupiére supérieure; sar- 
comes de la conjonctive palpébrale; remarques sur les tumeurs sarcometenses 
de la paupiére et de la conjonctive palpébrale, Ann. d’ocul. 98:112, 1887. 


2. van Duyse: Sarcome de la paupiére, Ann. d’ocul. 101:227, 1889. 
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the clearly disseminated embryonic element was the dominant form. The 
myomatous aspect appeared secondary. The presence of fine fat drop- 
lets was explained by the similarity in the fundamental substance. In 
other areas the myxomatous aspect was replaced by a tissue composed of 
small fusiform cells; this pure sarcomatous tissue was predominant. In 
many places the capillary vessels were conspicuously dilated; in others 
there was a true cavernous circulation (cavernous sarcoma, not angio- 
sarcoma). No myeloplexes or hyaline degeneration of the vascular walls 
was observed. The diagnosis was myosarcoma. 


The French authors cited Ziegler,’ who stated: 

The tumors in which sarcomatous and mucous tissue are found combined have, 
on section, either a hyaline or an opaque, dirty white appearance. The mucous tissue 
is partly composed of a network of ramified and anastomosing cells in addition to a 
mucoid basis-substance. Within this tissue lie, also, branching clumps and strings 
made up of closely-compacted cells. These strings are very irregular in form and 
anastomose in all directions; they give the tumor a very peculiar texture. Its gen- 
eral structure justifies the name myxosarcoma. 

Flack * reported a case of sarcoma affecting the right eyelid in a 
girl aged 9. The tumor was primarily a spindle cell sarcoma but con- 
tained areas of fat and of myxomatous tissue. The author appended 
a résumé of recorded cases, in 3 of which the tumor was a myxosarcoma. 
A year later, Wilmer ° removed what he termed a “‘melanotic giant-celled, 
alveolar, myxo-sarcoma” from a woman aged 30. The growth had been 
noted for the first time eight months previously, but no associated 
trauma was remembered by the patient. Microscopic examination of 
the tumor showed a framework of wavy bands of dense fibrous connec- 
tive tissue running in all directions, through which small dense black 
masses of pigment were irregularly distributed. Numerous islands of 
myxomatous tissue, surrounded by alveoli of dense fibrous connective 
tissue, were composed mostly of round cells, with some spindle and 
stellate cells. 

On Oct. 4, 1906, Alling® removed a primary tumor and several 
smaller growths from the lower eyelid of a girl aged 7 years. The 
growth was of six weeks’ duration; the patient was healthy and gave 
no history of trauma. By the middle of December a recurrence of a 
malignant nature was present; this affected both lids and necessitated a 


3. Ziegler, E.: A Text-Book of General Pathological Anatomy and Patho- 
genesis, translated by D. MacAlister, New York, W. Wood & Co., 1883, p. 227. 
4. Flack, J.: Ueber Sarkome der Augenlider, Koenigsberg, M. Liedtke, 
1892. 
5. Wilmer, W. H.: A Case of Melanotic Giant-Celled, Alveolar, Myxo- 
Sarcoma of the Eyelid, Tr. Am. Ophth. Soc. 7:91, 1894-1896. 
6. Alling, A. N.: Primary Sarcoma of the Eyelid, Ophth. Rec. 16:282, 1907. 
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more radical operation, which was performed Jan. 1, 1907. At that 
time the outer half of the lower lid was removed and extensive dissection 
of the upper lid was carried out. The child died of scarlet fever while 
still in the hospital. Microscopic examination revealed a tumor of 
mixed character: What appeared to be strands of fibrous tissue were 
interspersed with cell masses, intercellular substance and thin-walled 
blood vessels. The intercellular substance was somewhat granular and 
stained like mucoid tissue. The cells were small and irregular in shape 
and showed numerous mitoses. The diagnosis was fibromyxosarcoma. 


Alling mentioned primary sarcoma of the eyelid as among the most 
uncommon of ocular lesions. As a rule, this tumor develops in pre- 
viously normal tissue and occurs more frequently in youth than in old 
age. The growth appears to originate from a contusion, a point empha- 
sized by de Schweinitz.*. The melanotic type especially may be secondary 
to a wart or nevus. Melanosarcoma is the most frequently observed type 
of malignant tumor; myxosarcoma is seen least often. A study of 
primary cell structureeshowed 34 per cent of the spindle cell type, 32 
per cent of the round cell type and 26 per cent of the mixed cell type. 
These tumors are characterized chiefly by their rapid growth, early 
recurrence and high percentage of fatalities. 


REPORT OF A CASE 


L. F., a 9-year old white boy, was seen at the ophthalmic clinic on May 27, 
1941, with a swelling of the left upper eyelid. The patient’s mother stated that 
the boy had been hit in the eye with a ball during the last week of April of that 
year. However, neither edema nor ecchymosis was evident until May 10, when a 
swelling as large as a cherry was noted on the upper lid. The lesion increased 
rapidly in size, was fluctuant and resembled a hematoma. At the time of examina- 
tion, the patient had 20/30 vision’ in the right eye but could not raise the left 
eyelid. The veins in the lid were dilated; the tissue of the fornix was depressed, 
and the globe was somewhat injected but not displaced. One cubic centimeter 
of bloody fluid was obtained by diagnostic puncture. The patient’s family and 
past history were not contributory. The swelling became more pronounced, and 
the boy was admitted to the hospital four days later (fig. 1). 

Roentgenographic studies of the entire skull were made on May 31 and 
June 3 from positions so chosen that the soft tissue lesion was not a hindrance. 
The reports indicated no abnormality of the sinuses and no evidence of fracture 
or disease process of the bone. Neurologic examinations, one made on June 3 
and a second one week later, failed to reveal any material change in the clini- 
cal picture. Nothing was found to indicate intracranial disease, and neither 
the central nervous system nor the meninges appeared to be involved. The 
diagnostic possibilities of cellulitis, abscess and thrombophlebitis of the cavernous 
sinus were discarded, owing to the abscence of characteristic systemic reactions 


7. de Schweinitz, G. E.: Diseases of the Eye, ed. 10, Philadelphia, W. B. 
Saunders Company, 1924, p. 188. 
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or positive intranasal findings. Interference with the venous drainage from the 
orbital region was noted. The possibility of a rapidly growing tumor was dis- 
cussed and, with the uncertainty of the diagnosis in mind, high voltage roentgen 
therapy over the left orbit was suggested. 


Permission to operate was obtained, and on June 5, with the child under ether 
anesthesia, an incision 8 cm. in length was made in the skin just above the 
supraorbital margin. A deep pocket in the lid was entered with a hemostat. A 
few blood clots were present, but no pus was evacuated. A drain was inserted 
and a pressure bandage applied. On June 7 additional drainage was considered 
advisable. With the use of ethyl chloride and ether, two incisions were made 
in the conjunctiva, and two rubber drains were passed through them and through 
the original wound above. Two further incisions were made in the skin of the 
upper lid. Drains were placed without any obstruction being encountered. 


Fic. 1—The tumor, with drains inserted. 


Irradiation was carried out on June 13 and 18. A dose of 100 kilovolts and 
: 3 milliamperes was delivered at a target-skin distance of 40 cm. with a 2 mm. 
aluminum filter for one minute during the first treatment and the same amount 
for two minutes during the second. 

On June 3 and 21, respectively, the hematologic findings were as follows: 
red cell count, 5,110,000 and 4,360,000; white cells, 12,200 and 6,250; polymor- 
phonuclear leukocytes, 69 and 57 per cent; lymphocytes, 28 and 40 per cent; 
eosinophils, 1 and 3 per cent; hemoglobin, 96 and 84 per cent. On June 13 both 
the coagulation and the bleeding time were two minutes. Other laboratory find- 
ings were not significant. 


For three weeks, the boy’s parents were unwilling that further surgical 
procedures should be carried out. During that time the patient remained alert 
and active, but the nature of the lesion changed from a soft, hematoma-like 
structure to a firm mass. There was some healing of the incisions, and a slight 
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mucopurulent discharge was present, but no bleeding. Sulfathiazole, 5 per cent, 
and azosulfamide, 5 per cent, were applied locally. On June 28 an operation 
was performed, with the patient under ether anesthesia. A horizontal incision 
was made in the skin of the left eyelid midway between the lid margin and the 


Fic. 2.—Sections from the excised tumor, Sprenetnstne by pronounced varia- 
tion in cell structure, numerous mitotic figures and hyperchromatic nuclei. (A) 
The loose cellular structure shows an abundant clear mucoid matrix. (B) A 
more cellular area shows the variation in cell structure. Staining properties of 


the nuclei indicate the anaplastic character of the tumor and its rapid rate of 
growth. 


brow line. 


Immediately beneath the derma a mass was encountered, which, 
when separated from the lid, was found to extend back into the socket. 


There 


322 ARCHIVES OF OPHTHALMOLOGY 


was considerable bleeding. A portion of the tumor, which equaled a golf ball 
in size, was excised and the remainder curetted. 

Grossly, the tumor was friable and semitranslucent and had the appearance 
of fish flesh. Microscopically, spindle cells of anaplastic type in a loose myxoid 
matrix were observed. The vascularity was extensive, and focally there was a 
peritheliomatous arrangement of the tumor cells. The pathologic diagnosis was 
myxosarcoma of the left eyelid and orbit (fig. 2). 

On July 3, 1941 the patient was transferred to the Brooklyn Cancer Insti- 
tute, where he remained until July 22. A cycle of roentgen treatments was 
instituted on July 11 and completed on August 1.8 Three portals, 6 by 8 cm., 
were used: one supraorbital, with the rays directed downward through the eye- 
ball; one anterior and one left lateral. A dose of 200 r was delivered to each of 
two areas. A total of 2,000 r was delivered to each portal, the dose received by 


Fic. 3.—Photograph of the patient, taken in 1948, showing the retracted 
socket and retained eyelids, with only minimal scarring. A plastic reconstruction 
of the orbital socket to receive a prosthesis will be made. 


the tumor within the center of the orbit during this twenty-one day interval being 
estimated as 6,000 r. As a result of this rather intensive treatment, the tumor 
subsided to a large degree. 

The boy’s condition was subsequently followed through the outpatient depart- 
ment. In April 1943, the skin of the leit lid showed marked depigmentation; 
the conjunctiva of the eye was engorged; there were photophobic lacrimation 
and discharge, vascularization of the cornea and changes in the lens. This clini- 
cal picture was believed to be secondary to the radiation therapy. Examination 
eighteen months later revealed advanced phthisis bulbi and entropion. When 
the patient was observed on Jan. 7, 1946, a generalized symblepharon of the 
shrunken eye, with considerable crust formation over the cornea, was present. 


8. The information regarding the course of treatment at the Brooklyn Can- 
cer Institute was received in a personal communication from Dr. Benjamin C. 
Rosenthal. 
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The photophobic lacrimation and general irritability of the eye were more 
intense, and the possibility of perforation of the globe was considered. 

On January 26, enucleation was performed, with the patient under general 
anesthesia. Examination of the cornea after removal of the crust revealed no 
evidence of perforation. Both lids were adherent to the cornea; the conjunctival 
cul-de-sacs were completely obliterated, and considerable scar tissue was present 
in the entire orbital region. After removal of the eye, tissue from the deep areas 
of the walls, roof and floor of the orbit was sent to the laboratory. The patholo- 
gist’s report on each section was, “Normal tissue; no tumor found.” 

The patient’s recovery was uneventful, and he left the hospital on Feb. 1, 
1946, although dressings were continued and the condition was watched at office 
visits. By December 1946, the socket had contracted completely, the lids were 
retracted by scar tissue and there was no discharge from the area (fig. 3). 


SUMMARY 


This case represents an example of myxosarcoma of the eyelid 
apparently resulting from trauma. There was no evidence of injury 
prior to or until two weeks following the accident ; then a lesion appeared 
on the upper lid and enlarged rapidly. The growth resembled a hema- 
toma but changed within two months to a firm, unyielding mass. 
Partial resection of the tumor and radiation therapy were employed. 
The eye was removed two years after the operation. Biopsy specimens 
from the surrounding areas showed no residual tumor, and no evidence 
of metastasis has been found. The boy is in good health ; he has developed 
normally and presents no defects other than the loss of one eye. At 
present, nearly seven years after the appearance of the initial lesion, 
there is no reason to suspect a recurrence of the malignant growth. 


15 Schermerhorn Street. 
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MOTAIS-PARINAUD TYPE OF OPERATION FOR PTOSIS 
Report on Thirty-Five Cases 


RAYNOLD N. BERKE, M.D. 
HACKENSACK, N. J. 


VER since, forty years ago, Motais* and Parinaud * simultaneously 

described an operation for correction of ptosis by suspending the 
tarsus of the upper lid from the superior rectus muscle, this type of 
operation has been repeatedly revived, with modifications. 

Motais originally exposed the superior rectus muscle and the 
anterior surface of the tarsus through a conjunctival incision and then 
fashioned a flap from the middle third of the superior rectus muscle, 
which he sutured to the anterior surface of the tarsus. To simplify 
the technic of the operation, Shoemaker * and Taggart * made incisions 
through the skin, as well as through the conjunctiva; and later Kirby ° 
performed the operation entirely through the skin. This small muscle 
flap often pulled away, resulting in failure. In other cases, in which 
the muscle flap did not slip, an exaggerated Gothic type of arch 
developed, deforming the normal curve of the lid. To prevent the flap 
from pulling away, Morgan® and Ellett* suggested excising a small 
piece of sclera with the muscle flap. To avoid creating an inverted 
\V type of curve of the upper lid, Stephenson * advocated using the 
outer third of the superior rectus muscle, whereas Duverger and 
Velter ° proposed using the inner half. 


From the Institute of Ophthalmology of the Presbyterian Hospital of the 
city of New York. 

1. Motais, M.: Operation du ptosis par la greefe tarsienne d’une languette 
due tendon du muscle droit supérieur, Ann. d’ocul. 118:5, 1897. 

2. Parinaud, H.: Noveau procédé operation du ptosis, Ann. d’ocul. 118:13, 
1897. 

3. Shoemaker, W. T.: Observations on Motais Operation for Ptosis, Ann. 
Ophth. 41:608, 1907. 

4. Taggart, H. J.: Modifications of Motais Operation, Tr. Ophth. Soc. 
U. Kingdom 53:327-331, 1928. 

5. Kirby, D. B.: A Modified Motais Operation for Blepharoptosis, Arch. 
Ophth. 57:327-331 (July) 1928. 

6. Morgan, O. G., cited by Greeves.!? 

7. Ellett, E. C., in discussion on Trainor,!* p. 97. 

8. Stephenson, cited by Grimsdale, H., and Brewerton, E.: Textbook of 
Ophthalmic Operations, Baltimore, William Wood & Company, 1937, pp. 34-51. 

9. Duverger, C., and Velter, E.: Traité d’ophthalmologie, Paris, Masson 
& Cie, 1939, vol. 7, p. 456. 
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Because Parinaud,? and later Cannas,’° sutured the tendon of the 
levator palpebrae muscle to the entire width of the superior rectus, 
no arch developed, and the curve of the upper lid was more normal 
in contour. However, the tendon of the levator palpebrae often pulled 
away from the superior rectus muscle, resulting in failure. To over- 
come this difficulty, Young *™ sutured the upper border of the tarsus 
to the superior rectus, whereas Greeves ** fashioned two flaps, one from 
each side of the upper border of the tarsus, and sutured these flaps to 
the medial and lateral borders, respectively, of the superior rectus 
muscle. Trainor ** prepared a single flap from the upper edge of the 
tarsus and, after passing it under the tendon of the superior rectus, 
sutured the free end of the tarsal flap to the main body of the tarsus. 
Jameson ** incised the tarsus horizontally 2 or 3 mm. below its upper 
border, and through this incision he pulled the tendon of the superior 
rectus, thus tucking it on the anterior surface of the tarsus. In 1936, 
Dickey *° placed a strip of fascia lata under the middle third of the 
superior rectus and sutured the two ends of the fascia lata to the anterior 
surface of the tarsus. Later, Gifford ** passed the fascia lata under the 
entire tendon of the superior rectus. To avoid using foreign tissue in 
the operation, Wheeler ** and Darier ** fashioned flaps from the orbicu- 
laris muscle overlying the tarsus and then sutured these flaps to the 
superior rectus. 

The advantages and disadvantages of utilizing the superior rectus 
muscle to support the lid have been cited before,’® but they may bear 


10. Cannas, cited by Wiener, M., and Alvis, B.: 
Philadelphia, W. B. Saunders Company, 1939, p. 331. 

11. Young, G.: An Operation for Congenital Ptosis, Brit. J. Ophth. 8:212, 
1924. 

12. Greeves, R. A.: Operation for Relief of Congenital Ptosis, Proc. Roy. 
Soc. Med. 26:1478-1482 (Sept.) 1933. 

13. Trainor, M. E.: Operation for Lid Ptosis, Tr. Sect. Ophth., A. M. A., 
1935, pp. 93-97. 

14. Jameson, P. C.: Surgical Management with Special Reference to Use 
of Superior Rectus Muscle, Arch. Ophth. 18:547-557 (Oct.) 1937. 

15. Dickey, C. A.: Superior Rectus Fascia Lata Sling in Correction, Am. 
J. Ophth. 19:660-664 (Aug.) 1936. 

16. Gifford, S. R.: Modification of Dickey Operation for Ptosis, Arch. 
Ophth. 28:814-820 (Nov.) 1942. 

17. Wheeler, J. M.: Correction of Ptosis by Attachment of Strips of 
Orbicularis Muscles to Superior Rectus Muscle, Tr. Sect. Ophth, A. M. A. 
1938, pp. 130-137. 

18. Darier, cited by de Blascovics, L.: Treatment of Ptosis: Formation of a 
Fold in the Eyelid and Resection of the Levator and Tarsus, Arch. Ophth. 
1:672-680 (June) 1929. 

19. Berke, R. N.: Blepharoptosis, Arch. Ophth. $4:434-450 (Nov.-Dec.) 
1946, 
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repeating here. The main advantages may briefly be stated: 1. The 
upper lid moves synchronously with the globe in looking up and down. 
2. A normal curve of the upper lid margin generally results from the 
Parinaud-Young-Trainer-Dickey type of procedure. 3. A_ natural- 
appearing fold is produced in the upper lid. 

The chief disadvantages, briefly, are as follows: 1. Lagophthalmos 
is present during sleep, predisposing to keratitis as a result of exposure. 
2. Normal winking and Bell’s phenomenon are interfered with because 
the upper lid cannot move independently of the globe. 3. Hypotropia 
with diplopia occurs after operation. 4. An inverted V type of notch 
is often produced by the Motais-Shoemaker-Kirby type of operation 
because the adhesion between the superior rectus and the tarsus is 
too narrow. 

The purpose of this article is to evaluate this type of operation 
for correction of ptosis by determining in what percentage of cases 
the aforementioned advantages and disadvantages are associated with 
the operation. 


RESULTS OF THIRTY-FIVE MOTAIS-PARINAUD OPERATIONS 


During the fifteen years at the Institute of Ophthalmology of the 
Presbyterian Hospital prior to this report 114 operations for ptosis have 
been performed in which the lifting power of the superior rectus 
muscle was utilized. The operations represented 39 private and 54 
clinic patients. Letters were sent by the social service department to 
all 54 clinic patients asking them to report to the clinic for a final 
postoperative examination. Twenty-three patients responded and were 
personally examined; 4 others had adequate and reliable notes on their 
charts. After the private patients as a group and all the clinic patients 
with inadequate records were eliminated, a series of 35 operations 
on 27 clinic patients (8 had bilateral ptosis) were available for study. 

In all cases a history was taken to determine whether the ptosis 
was congenital or acquired. Vision was determined when possible, 
and when this was impossible, as with young children, note was made of 
which eye was preferred for fixation. The width, and sometimes the 
length, of the palpebral fissures was noted with and without the assist- 
ance of the frontalis muscles, to determine what degree of function of 
the levator palpebrae was present, if any. Attention was paid to the 
function of the extraocular muscles, especially the superior rectus 
muscles. Any abnormal findings were also noted. In many cases 
children were given gum to chew to bring out the Marcus Gunn jaw- 
winking phenomenon, if present. As a general rule, all patients with 
some function of the levator palpebrae were sent to the hospital for 
resection of this muscle. In a few cases, in which this procedure was 
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unsuccessful, some modification of the Motais operation was performed 
as a second procedure.*” Any weakness of the superior rectus was- 
taken as a contraindication to the Motais type of operation, but in a few of 
the cases in which resection of the levator muscle had been a failure the 
Motais type of operation was performed, even though the superior 
rectus muscle was weak. 

Of the 35 cases in which the operation was performed, the superior 
rectus was considered normal ** in 32, weak in 2 and overactive in 1.7? 

Clinically the cases could be divided into four groups: Group 1 
comprised 26 cases with normal superior rectus muscles; group 2, 2 
cases with a weak homolateral superior rectus muscle; group 3, 3 
cases of the Marcus Gunn jaw-winking phenomenon, and group 4, 
4 cases of blepharophimosis. This classification was followed because 
it was thought that the results of the operation might be influenced 
by the type of ptosis present. 

Group 1.—On the 26 eyes the following operations were carried 
out, with the results noted: 


1. On only 14 of the 50 cases in which the Kirby-Motais operation 
was performed did the patient return for a final postoperative study. 
Of these 14 cases, there was some improvement of the ptosis in 10 
and no improvement in 4. Of the 10 cases in which the ptosis was 
improved, postoperative weakness of the homolateral superior rectus 


was present in 7; no such weakness was discernible after operation in 
3, and an inverted V notch of the margin of the upper lid developed 


20. If these two procedures were unsuccessful, some type of operation on 
the frontalis muscle (usually the Reese) was done. 


21. In young children it was often difficult in the presence of complete ptosis 
to be certain that the homolateral superior rectus was normal; therefore, in a 
few cases in which the superior rectus muscle was weak it may have been classi- 
fied as normal. 


22. No cause for the overaction of the superior rectus was noted in this 
case. Overaction of the superior rectus on the side of the ptosis must be con- 
sidered rare, for this case was the only one found in a series of 200 cases of 
congenital ptosis recently studied. 


23. In many cases of postoperative notch formation, the nasal half of the 
lid was usually well elevated to uncover the pupil, but the lateral half sagged, 
so that when the patient looked to the side of the ptosis the cornea became 
covered by the sagging upper lid. In these cases it was difficult for the examiner 
manually to elevate the patient’s upper lid (in order) to uncover the pupil and 
so enable the patient to fix with his eye so that the action of the superior rectus 
could be studied. In one respect, this sagging of the upper lid proved to be a 
blessing in disguise, because when weakness of the superior rectus had been 
produced by the operation, diplopia was absent, owing to the fact that the upper 
lid covered the pupil in the field of action of the weak superior rectus muscle. 
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2. In 2 cases the eye was subjected to the classic Motais procedure. 


- In both cases the ptosis was improved, but in 1 case a notch deformity 


developed. In both cases some weakness of the homolateral superior 
rectus developed after operation. 

3. In 1 case the Shoemaker-Motais technic was employed, with 
postoperative weakness of the superior rectus, improvement of the 
ptosis and notch formation. 

4. In 6 of the 16 cases in which the Parinaud-Young technic was 
employed the patient returned for study. Of these 6 cases, improve- 
ment in the ptosis occurred in 5 and none in 1. In 3 of the 6 cases 
discernible weakness of the homolateral superior rectus developed, 
and in 3 it did not.** 


5. In only 2 of the 10 cases in which the Wheeler orbicularis 
muscle transplantation for ptosis had been done did the patient report 
for final postoperative study. Improvement of the ptosis was apparent 
in 1 of the cases and none in the other. The patient with improvement 
showed weakness of the superior rectus but no notch formation in 
the upper lid. 


6. In only 1 of the 17 cases in which the Dickey operation was per- 
formed did the patient return for study. In this case there was no 
improvement in the ptosis, no arch formation and no induced weakness 
of the superior rectus. 

Of the 26 cases in group 1, in which the superior rectus muscle 
was normal, improvement followed the procedure used in 19 (73 per 
cent) and in 7 ptosis did not improve. Of the 19 cases in which improve- 
ment occurred, postoperative weakness of the homolateral superior 
rectus muscle followed in 14 (74 per cent) and did not in 5. In 7 
(54 per cent) of the 13 cases showing improvement with the Motais- 
Kirby-Shoemaker operation a notch deformity developed in the upper 
lid, while in none of the 6 eyes showing improvement with the Parinaud- 
Young-Wheeler-Dickey operation did such a deformity develop. 

From the foregoing figures, it would seem that in about three 
quarters of all cases in which the superior rectus muscle was normal 
and the Motais-Parinaud principle was observed, the ptosis improved 
but that in about the same percentage of these cases in which the ptosis 
improved weakness of the superior rectus muscle developed after the 
operation. In about one-half the cases in which the ptosis improved 
with the Motais technic, in which a narrow adhesion is produced between 


24. It should be noted that in none of the cases in which the Parinaud- 
Young operation was performed did the Gothic type of arch defect of the upper 
lid develop. The absence of the notch formation was attributed to the width 
of the attachment between the superior rectus and the tarsus, in contrast to the 
narrowness of this band in the Motais operation. 
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the superior rectus and the tarsus, a notch deformity of the upper lid 
developed, whereas in none of the cases in which operation was carried 
out by the Parinaud method, in which a wide adhesion is produced, 
did such a deformity develop. 

Group 2.—Eleven cases of the entire group belonged to group 2; 
ie., in each case in this group weakness of the superior rectus alone or 
of the superior rectus and the inferior oblique occurred on the same 
side as the ptosis. In only 2 of these 11 cases did the patients return 
for study. In 1 of these 2 cases the classic Motais operation was per- 
formed, with fair improvement of the ptosis but with notch formation. 
The weakness of the superior rectus persisted after operation. In the 
other case a Dickey operation was performed, with good improvement 
of the ptosis and no notch formation, but with residual postoperative 
weakness of the superior rectus muscle. The end result in these 2 
cases with weak superior rectus muscles tends to show that the ptosis 
can be improved even though the superior rectus is weak, but that the 
weakness of the superior rectus muscle persists or is accentuated by 
the operation. These 2 cases also confirm the experience derived from 
group 1, namely, that in most cases a notch deformity of the upper lid 
develops with any of the Motais technics, whereas in cases in which 
the Parinaud technic is used such a deformity does not develop. 

Group 3.—In only 8 cases in the entire group studied was the jaw- 
winking phenomenon of Marcus Gunn exhibited. Of the 8 patients, 3 
returned for study, 2 of whom had had a Parinaud-Young operation. 
In both, several millimeters of the entire width of the tendon of the 
levator orbicularis had been excised under the skin to correct the 
phenomenon, with production of complete ptosis. Each patient had 
a normal superior rectus muscle before operation but exhibited definite 
weakness of this muscle after operation. One patient had what was 
considered a good, and the other a fair, result. Neither patient had 
a notch deformity. 


On the third patient of this group with the jaw-winking phenomenon 
a Wheeler orbicularis muscle transplantation for ptosis was performed. 
This patient had a normal superior rectus before operation but mani- 
fested weakness of this muscle after operation without notch formation. 
In all but 1 of the 3 patients the jaw-winking phenomenon was completely 
cured; in the exception slight elevation of the lateral half of the upper 
lid was shown with exaggerated movements of the jaw to the opposite 
side, but only when the patient was looking down. I believe that the 
treatment used for these 3 patients is the method of choice for correc- 
tion of ptosis associated with the jaw-winking phenomenon. First, 
the latter abnormality must be cured by tenotomizing or tenectomizing 
the aponeurosis of the levator muscle, thus converting an incomplete 
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ptosis into a complete one. Then, the ptosis should be corrected by 
utilizing the lifting power of the superior rectus, preferably by one of 
the technics which produce wide adhesions between the superior rectus 
and the tarsus or, if one prefers, by utilizing the lifting power of the 
frontalis muscle. 


Group 4.—There were 4 cases of ptosis associated with blepharo- 
phimosis. In some of these cases the palpebral fissures were narrow, 
S-shaped slits 1 or 2 mm. wide and only 15 mm. long. The width 
between the inner canthi over the bridge of the nose sometimes 
measured as much as 40 mm.”° 


In 4 cases of ptosis associated with blepharophimosis in this group, 
the Kirby-Motasis operation was performed. In 4 cases there were 
normal superior rectus muscles before operation with fair improvement 
in the ptosis in 2 cases and no improvement in the other. In 2 cases 
with improvement a notch developed in the upper lid. 


Patients with ptosis and blepharophimosis present one of the most 
difficult problems in ptosis surgery, because not only must the ptosis be 
corrected but inner canthi must be approximated and the palpebral 
fissures lengthened. Dimmetry ** called attention to the fact that in 
these cases the phimosis must first be corrected. It should be added that 
the great distance between the inner canthi must be shortened also 
before correction of the ptosis is attempted. Lengthening the fissures by 
means of an external canthoplasty is a simple procedure. At the same 
time, the external canthal ligaments may be severed, so that the 
palpebral fissures can be pulled nasally. The inner canthi can be pulled 
closer together by shortening or transplanting the internal canthal 
ligaments or by excising a piece of skin over the bridge of the nose, 
according to any of the various methods designed to cure epicanthus. 
In our experience, none of these methods is eminently successful in short- 
ening the distance between the inner canthi, although we have not used 
tantalum wire for this purpose. When the fissures have been lengthened 
and the deformity of the inner canthi has been corrected, the ptosis can 
be corrected. 


COMMENT 


The success of any operation for ptosis must depend not only on 
the operation selected but also on the nature or type of ptosis present. 
Therefore, in an attempt to evaluate the results for the superior rectus 
type of operation for ptosis, the series of 35 cases included in this 


25. In young normal children the length of each fissure measures from 25 

to 28 mm., and the distance between the inner canthi averages 25 to 30 mm. 

In most cases in group 4 the eyeballs were normally placed, but the pupils were 

sometimes partly covered by the displaced inner canthi, especially in adduction. 
26. Dimmetry, T. J.: Hereditary Ptosis, Am. J. Ophth. 4:655-658, 1921. 
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survey were divided into four clinical groups, with the hope that such 
classification would help in explaining the failures. Group 1 comprised 
26 cases of ptosis with normal superior rectus muscles, in which five 
surgical technics were used; group 2, 2 cases of ptosis with weak 
superior rectus muscles in which two surgical technics were used ; group 
3, 3 cases of ptosis complicated by the jaw-winking phenomenon of 
Marcus Gunn, in which two surgical technics were used, and group 4, 
4 cases of ptosis complicated by blepharophimosis, in all 4 of which 
the same technic was employed. 

When the 35 cases are considered as a group, without regard to 
this classification or to the operation performed, the superior rectus 
muscle was normal before operation in 32, weak in 2 and, overactive 
in 1. After operation weakness of the superior rectus developed in 
24 cases, including the case with overaction of this muscle before 
operation and the 2 cases with preoperative weakness of the superior 
rectus muscle. This postoperative weakness usually appeared only in 
the cases in which the ptosis was improved as a result of the operation 
(26 cases), but it. developed also in 6 of the 9 cases in which no 
improvement was shown. In not all the cases in which the ptosis 
improved did weakness of the superior rectus muscle develop after 
operation, for in 8 of the 26 cases of improvement the superior rectus 
appeared normal clinically. These cases in which the superior rectus 
muscles were apparently normal after operation were generally those 
of bilateral ptosis in which the sagging of the lateral half of the upper 
lid of the eye operated on covered the pupil of this eye in abduction, 
so that the opposite eye took up fixation in this position, thus covering 
any induced weakness of the superior rectus muscle operated on. It is 
remarkable that only 2 patients complained of persistent diplopia. The 
rest either had amblyopia ex anopsia before operation or learned 
suppression later. 


As might be expected, only in those cases in which the Motais-Shoe- 
maker-Kirby technic had been carried out did a notch in the upper lid 
develop, presumably because of the narrow attachment between the 
superior rectus and the upper lid, whereas in none of the cases in 
which wide adhesions were produced between the globe and the upper 
lid did such a deformity develop. 

In 26 of the 35 cases the ptosis was improved by operation; in 4 
cases the correction of the ptosis was excellent ; in 14 cases the improve- 
ment was considered good, and in 8 cases there was only fair improve- 
ment. In 9 cases in which: little or no improvement followed the 
operation the adhesion between the upper lid and the superior rectus 
had pulled away. In 7 of these 9 cases of failure the superior rectus 
muscles were normal (group 1) and in 2 failure followed the Kirby- 
Motais operation in patients with blepharophimosis (group 5). 
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SUMMARY AND CONCLUSION 


A survey of 35 cases of operation for ptosis in which the .lifting 
power of the superior rectus was utilized showed that in about 11.4 per 
cent of the cases the ptosis was excellently corrected, that in 40 per cent 
improvement was good, that in about 23 per cent improvement was 
slight and that in the rest (25.6 per cent) there was no improvement. 
Six different technics were used, as follows: In 18 cases the Kirby- 
Motais technic was employed, with improvement in 12 cases; in 3 cases, 
the Motais operation, with no failures; in 1 case, the Shoemaker opera- 
tion, with improvement ; in 8 cases, the Parinaud-Young operation, with 
failure in 1 case; in 3 cases the Wheeler orbicularis muscle trans- 
plantation, with improvement in 2 cases, and in 1 case, the Dickey 
operation, with failure. An attempt was made to trace the failures 


‘to the type of ptosis present by dividing the cases into four groups: 


Group 1 was made up of 26 cases of ptosis with normal superior rectus 
muscles, group 2, of 2 cases with weakness of the superior rectus 
muscles ; group 3, of 3 cases of the jaw-winking phenomenon of Marcus 
Gunn, and group 4, of 4 cases of ptosis with blepharophimosis. Because 
the number of cases in groups 2, 3 and 4 were too few to permit one 
to make comparisons, this classification did not help in explaining the 
failures. 

Considering the series of 35 operations as a whole, one may say 
that in about 73 per cent of cases some improvement was derived from 
the operation for ptosis, but at the expense of postoperative weakness 
of the superior rectus in about 70 per cent of the cases in which such 
improvement was obtained. The Motais, the Kirby and the Shoemaker 
technic utilized a narrow band of tissue from the superior rectus to 
the upper tarsus, resulting in a notch of the upper lid in 73 per cent 
of the cases of successful correction. In the Parinaud, the Young, the 
Wheeler and the Dickey operation, in which wide adhesions were formed 
between the upper tarsus and the superior rectus muscle, no such 
notch developed. It is interesting to note that in not a single case of 
the entire series did any complaint or evidence of ulceration of the 
cornea occur, over periods of three to ten years after the operation. 

The results in the series of 35 cases of congenital ptosis may be 
summarized as follows: 

1. Utilization of the superior rectus muscle to correct ptosis in 
35 cases of congenital ptosis gave an excellent result in 4 cases (11.3 
per cent), a good result in 14 cases (40 per cent), a fair result in 8 cases 
(22.8 per cent) and no improvement in 9 cases (25.9 per cent). 

2. In about 72 per cent of the cases (16 of 22 cases) in which the 
Motais-Shoemaker-Kirby technic was used, improvement followed the 
operation, whereas in 76.9 per cent (10 of 13 cases) in which the 
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Parinaud-Young-Dickey procedure was employed, the ptosis was 
benefited. 

3. Utilization of the superior rectus to correct ptosis induced weak- 
ness of the superior rectus muscle in 74.3 per cent of the cases (26 of 
35 cases). 

4. In exactly 62.5 per cent of the cases (10 of 16 cases) in which 
improvement followed the Motais-Shoemaker-Kirby technic, in which a 
narrow adhesion is produced between the upper lid and the globe, a 
notch deformity resulted in the.upper lid, whereas in none of the cases 
in which the Parinaud-Young-Dickey procedure was used did such 
deformity develop. 


5. The upper lid moved nicely up and down with the movements 
of the globe in the cases of successful correction, and a natural- 
appearing upper lid fold generally resulted. 

6. Lagophthalmos in sleep was present in most of the cases of 
corrected ptosis, but no evidence of corneal ulceration occurred. 

7. In most cases normal winking and the Bell phenomenon were 
interfered with. 

8. An attempt to evaluate the superior rectus type of operation on 
the basis of the division of cases of congenital ptosis into four groups 
resulted in failure because the cases in each group were too few to 
justify conclusions. 

This type of procedure should be reserved only for cases of com- 
plete ptosis in which the levator palpebrae muscle is completely para- 
lyzed and the superior rectus muscle is active. 


430 Union Street. 
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PROGRESSIVE MUSCULAR DYSTROPHY INVOLVING 
THE EXTRAOCULAR MUSCLES 
Report of a Case 


SAMUEL GARTNER, M.D. 
AND 
EDWIN BILLET, M.D. 
NEW YORK 


HE DIAGNOSIS of palsy of an extraocular muscle usually signi- 

fies to the ophthalmologist a lesion of its nerve supply. For example, 
a paralysis of the external rectus muscle is accepted as indicating a lesion 
of the sixth nerve or of its nucleus. This is so common that there is a 
great tendency to forget the rarer occurrence of a primary muscular 
disorder as a cause of impairment. Many such errors appear in the 
literature ; a critical review of the published reports since 1890 indicated 
that in some of the cases of ophthalmoplegia the paralysis was due not to 
the nerve lesions to which it was ascribed, but probably to myasthenia 
gravis or one of the types of muscular dystrophy. 

In 1890 Fuchs* reported 5 isolated cases of bilateral ptosis in 
female patients. In 3 of these cases the ptosis developed late in life; in 
the other 2 it either was congenital or began in early infancy. In 1 of 
these cases a portion of the levator muscle was removed, and Fuchs 
reported that the muscle fibers had undergone what was thought to be 
extensive degeneration, with increase in connective tissue but with no 
fatty change. This histologic study of an extraocular muscle in a case 
of palsy is unique among the early investigators. 

Clinical reports by Beaumont,? Wilbrand and Saenger,® Collins,* 
Altland,® Cooper, McMullen,” Bradburne,* Crigler,2> McMullen and 


This work was done under the William L. Hernstadt Fund at the Monte- 
fiore Hospital. 

1. Fuchs, E.: Arch. f. Ophth. 36:234, 1890. 

2. Beaumont, W. M.: Tr. Ophth. Soc. U. Kingdom 20:258, 1900. 

3. Wilbrand, H., and Saenger, A.: Neurologie des Auges: Die Pathologic 
der Bahnen und Centren der Augenmuskeln, Munich, J. F. Bergmann, 1921, 
vol. 8, p. 121. 

4. Collins, E. T.: Tr. Ophth. Soc. U. Kingdom 29:225, 1909. 

. Altland, W.: Arch. Ophth. 38:296, 1909. 

. Cooper, H.: Brit. M. J. 1:917, 1910. 

- McMullen, W. H.: Tr. Ophth. Soc. U. Kingdom $2:111, 1912. 

. Bradburne, A. E.: Tr. Ophth. Soc. U. Kingdom 32:142, 1912. 

. Crigler, L. W.: Arch. Ophth. 43:268, 1914. 
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Hine *° and Nikitin,’' from 1900 to 1929, include isolated cases of oph- 
thalmoplegia and others with a hereditary background. Cases of congeni- 
tal ophthalmoplegia also were reported. These authors suggested various 
possibilities for the etiologic factor, from atrophy or nondevelopment of 
the oculomotor nuclei to arrested muscular development. In none of 
these reports were there histologic studies of the extraocular muscles. 

In 1939 Elliot '* presented a case report entitled ““Myopathic Wast- 
ing Associated with Ptosis and External Ophthalmoplegia.” This report, 
unfortunately unsupported by biopsy, is the earliest in the literature of 
clinical progressive muscular dystrophy involving the extraocular 
muscles. Martin,’* commenting on Elliot’s report, stated that, although 
the condition described would usually be considered progressive nuclear 
ophthalmoplegia, a good case could, in his opinion, be made out for pri- 
marily a myopathic rather than a nervous origin. 

Sandifer ‘* in 1946 presented the first detailed histologic study of 
an extraocular muscle with myopathic degeneration in a case of chronic 
progressive ophthalmoplegia. Sandifer’s patient, aged 29, had symmetric 
and progressive drooping of the eyelids, which began before the age of 20. 
From the age of 20 his eyeballs had become increasingly immobile. His 
parents were unrelated, and there was no family history of ptosis or of 
muscular weakness. There was no defect of any of the body muscles 
except in the ocular group. The eyeballs were almost fixed in position, 
with hardly any mobility. Both orbicularis oculi muscles were weak. 
There was no internal ophthalmoplegia. The absence of any response 
to the intramuscular injection of neostigmine methylsulfate ruled out 
myasthenia gravis. Sensory tests showed no abnormalities. The elec- 
trocardiogram suggested branch bundle block. Biopsy of a portion of 
the external rectus muscle indicated myopathic degeneration rather than 
neuropathic atrophy. Degeneration and disintegration of individual 
fibers were noted. There were extremely few of the very thin fibers 
seen with atrophy. : 

REPORT OF CASE 

H. F., a white man aged 26, was admitted to Montefiore Hospital on July 
16, 1947. He was one of a sibship of 6, the other 5 being in good health and 
without any muscular defects. The patient's mother was born in Russia 
and his father in Argentina, and there was no consanguinity. There was no 
history of any muscular disorder in the family except that his mother had a 
right esotropia. This was concomitant and nonparalytic, had been present 
since early childhood and was not progressive. According to the history 
obtained, his maternal and paternal grandparents had no muscular disorders. 


. McMullen, W. H., and Hine, M. L.: Brit. J. Ophth. 5:337, 1921. 
. Nikitin, M. P.: Ztschr. f. d. ges. Neurol. u. Psychiat. 120:575, 1929. 
. Elliot, F. A.: Proc. Roy. Soc. Med. 32:876, 1939. 

. Martin, J. P., in discussion on Elliot.1? 

. Sandifer, P. H.: J. Neurol., Neurosurg. & Psychiat. 9:81, 1946. 
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His mother said that the patient’s birth, as well as the pregnancy, had been 
normal but that he seemed weak from the time of his birth. He sat up at 6 
or 7 months of age and walked at 18 months. He fell often in early life. He 


Fig. 1—Patient with progressive muscular dystrophy. The ptosis and 
divergent strabismus, as well as the general deficiency of the musculature, are 
noteworthy. 


Nig. 2—Eyes in the primary position. There is an alternating divergent 
strabismus. The ptosis is not shown, as the lids were elevated by the frontalis 
muscle for this photograph. 


started to speak later than his brothers and sisters and always had a speech 
difficulty. He went to school in Cuba from the ages of 8 to 14 years and was 
at least as capable as his classmates. The patient stated that dining the six 
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years since the age of 20, his general weakness had increased. About six years 
prior to his admission ptosis developed and became conspicuous, and the right 
eye began to diverge. During the preceding two years he had lost about 30 
pounds (13.6 Kg.) in weight and much of his strength. He had occasional 
difficulty in swallowing. 

General Physical Examination—The patient was 5 feet 7% inches (171.5 
cm.) in height and weighed 86 pounds (39 Kg.). He was extremely emaciated, 
with generalized and symmetric wasting of all muscle groups. All the muscles 
were weak, and no group was notably weaker than the others. There were no 
fibrillations and no sensory changes. The deep and superficial reflexes were 
within normal limits. The lower jaw was prominent, so that the facies was 
prognathic. He spoke with difficulty, forcing out the words, which frequently 


Fig. 3—Section from a normal internal rectus muscle. Note the regu- 
larity of the fibers and the cross striations. 


were mere whispers. He had considerable lordosis and walked with a wide-based 
gait, lifting his feet high and swaying from side to side with each step. There 
was bilateral equinovarus. The blood pressure was 118 systolic and 89 diastolic. 
The Wassermann reaction of the blood was negative. The urea nitrogen of the 
blood was 13.4 mg. and the blood sugar 81 mg. per hundred cubic centimeters. 
The urine was normal. The blood count revealed 13.5 Gm. hemoglobin, 4,340,000 
red blood cells and 9,350 white blood. cells per cubic millimeter, with a normal 
differential count. Roentgenographic examination of the heart, lungs, diaphragm, 
mediastinum and thoracic cage revealed no abnormalities. Posteroanterior and 
right lateral stereoscopic roentgenograms of the skull were normal. The heart 
sounds were normal. The clectrocardiogram revealed a right axis deviation 
with large R waves in leads Cl: and CF: indicating probable myocardial hyper- 
trophy of the right side of the heart. Injection of 1.5 mg. of neostigmine methyl- 
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sulfate resulted in no recovery of muscle power. Other findings in the physical 
examination were noncontributory. 

Ophthalmologic Examination —Visual acuity was 5/100 in each eye, and a 
correction of —9 D. sphere for each eye gave 15/50. With the eyes in the 
primary position, there was an alternating exotropia of 27 A for distance and 
of 47 A for near vision. The patient fixated with either eye, depending on 
the field of gaze. There was considerable ptosis of both upper lids, so that 


Fig. 4.—Section of the internal rectus muscle from the case of progressive 
muscular dystrophy. Note the irregularity of the fibers, with faint cross striations 
visible in a few fibers, whereas others show pronounced swelling and loss of 
cross striations. The magnification is same as that for figure 3. 


the lids covered the upper one-half of each cornea, serving as a pinhole for the 
pupil and causing slight visual improvement for the patient, who had worn no 


glasses up to the time of this hospitalization. Ocular movements were extremely 


limited, owing to generalized paresis of all the extraocular muscles, of varying 
amount, but most pronounced in the internal rectus muscles. He had only 5 D. 
of accommodation in each eye, whereas the normal amount for a subject 26 
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years of age is 8 D., a deficiency suggesting involvement of the ciliary muscles 
in the myopathic process. The pupillary reactions were prompt to light and in 
the accommodation and convergence responses. The media were clear, and no 
opacities were noted in the lens on, examination with the slit lamp. Examina- 
tion of the fundus revealed an inferior conus at the disks in each eye. 

A resection of the left internal rectus was performed on July 31, 1947 
for improvement of the squint. At that time some of the internal rectus muscle 
was obtained for histologic study. Two pieces of muscle tissue were removed, 
one near the tendious insertion of the muscle on the globe and another farther 
back in the belly of the muscle. 

Histologic Examination—The excised muscle showed extensive changes. 
Most of the myofibrils were swollen and degenerated, with some replacement by 
fibrous tissue and loss of their cross striations. There was an increase in the 
number of sarcolemmal nuclei. A small number of myofibrils had some resem- 
blance to the normal; but even these took the stain poorly; their outlines were 
a bit irregular, and their cross striations were faint. A few myofibrils were 
vacuolated, as in lipid degeneration. This confirmed the diagnosis of muscular 
dystrophy. 

COMMENT 


The case reported here is the second of progressive muscular 
dystrophy of the extraocular muscles proved by histologic study of 
the involved muscle. In the first case, reported by Sandifer * in 1946, 
the dystrophy appeared to be limited to the extraocular muscles. In 
our case, the muscular wasting Was extensive and symmetric over the 
entire body, and the extraocular muscles were involved as part of a 
general muscular dystrophy. The striking fact presented by Sandifer’s 
case is the occurrence of the myopathy in the extraocular muscles alone, 
at least apparently, in its clinical manifestations. Consequently, in cases 
of ophthalmoplegia, one of the diagnoses to be considered is progressive 
muscular dystrophy. A microscopic study of paretic muscles in a 
larger number of cases would be of interest. 


The literature is confusing in explanation of the various types of 
palsy. The features of progressive muscular dystrophy include swell- 
ing of some of the muscle fibers with change in the staining property 
of the sarcoplasm, true fatty degeneration and replacement of muscle 
fibers with fibrosis, with some normal, or more or less normal, myofibers 
in proximity. In progressive muscular dystrophy there is a true dystro- 
phic change in the individual myofiber. This change is primary in the 
myofiber, with no known change in the nerve supply. 

Simple atrophy of muscle is due to a defect in the nerve supply of 
the muscle. The defect may be in the nucleus or anywhere along the 
nerve. The atrophy is the result of paralysis of the muscle, followed 
by wasting from disuse and possibly trophic changes. The fibers 
shrink, but they retain the essential character of the muscle, with presen- 
tation of the cross striations. Such palsy is common in the eve and 
may affect any of its muscles, producing a paralytic squint. The ocular 
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muscles have not been studied to any extent in such cases, but the body 
musculature has been extensively studied in cases of similar palsies 
which followed disease or injury to the nervous system, such as polio- 
myelitis and amyotrophic lateral sclerosis. Myasthenia gravis may cause 
similar muscular atrophy. Multiple sclerosis may cause extraocular 
palsies with atrophy of the muscle involved. , It is usually possible to 
differentiate between primary muscular dystrophy and muscular atrophy 
by the history, by physical examination and, even more surely, by 
biopsy of the muscle. 

An interesting feature of our case is the probable involvement of the 
myocardium, as demonstrated by the electrocardiographic changes. 
Defects of heart muscle have rarely been reported in cases of progressive 
muscular dystrophy, but they may well be less rare than is supposed. 
The extraocular muscles in cases of generalized primary dystrophy may 
also be affected more frequently than is supposed. The dystrophic 
changes in the myofibers may cause only subclinical palsies, which should 
be looked for. Careful histologic study of extraocular muscles in cases of 
primary muscular dystrophy, even without clinical evidence of extra- 
ocular muscular palsies, would be oi great interest. 

No hereditary factor could be elicited in our case. This does not 
rule out the possibility that the disease may be inherited as a recessive or 
as a sex-linked recessive factor. If heredity is a factor, the mode of 
inheritance remains ta be determined by further investigation. 


SUMMARY 


Progressive muscular dystrophy was the cause of ptosis and divergent 
squint in the case presented. This was proved by histologic study of a 
section from the internal rectus muscle. 

This case is the second in which histologic study of the extraocular 
muscles has been reported and the first in which involvernent of the 
extraocular muscles has been demonstrated in a case of generalized 
progressive muscular dystrophy. 

The differentiation of primary muscular dystrophy and secondary 
muscular atrophy is discussed. 
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TRAUMATIC CHOROIDITIS 
Review of Literature and Report of Ten Cases 


PAUL TOWER, M.D. 
LOS ANGELES 


HE TERM “rupture of the choroid,” as it is ordinarily used, does 

not refer to a single, well defined disease entity but, rather, is 
made to apply to two heterogeneous morbid states with dissimilar 
etiology, pathology and prognosis: disruption of the choroid due to 
direct injury and that due to indirect injury. These two choroidal 
changes can even be distinguished according to the region in which 
they occur. In the case of direct injury, the trauma results at the 
place of impact, and the rupture usually reaches so far in the anterior 
direction that its frontal end extends beyond the field of ophthalmo- 
scopic examination. In the case of indirect injury, on the other hand, 
the trauma is produced by contrecoup, and the choroidal changes 
appear invariably in the posterior segment, distal to the area exposed 
to the impact. The present discussion is restricted to the latter, and 
more frequent, type of injury to the choroid. 

The earliest report of rupture of the choroid encountered is a 
description of 2 cases of indirect injury published by von Graefe,’ in 
1854. In the first of these cases a narrow, reddish brown line, shaped 
like a crescent, with its convexity in the anterosuperior direction, was 
present close to the optic disk and was diagnosed as a residuum ot 
choroidal hemorrhage. Several months later, after disappearance of 
ecchymosis, a deposit of light brown pigment persisted, as well as a 
number of white streaks, representing breaks in the continuity of the 
choroid. 

The characteristic appearance of the vascular coat following rupture 
due to indirect injury has been described by a number of authors.” 
A single break may have occurred, or multiple tears of various sizes, 
sometimes as many as six, may be encountered. Godfredsen* noted 


1. von Graefe, A.: Two Cases of Rupture of the Choroid, Arch. f. Ophth. 
1:402-403, 1854. e 

2. (a) Haab, O.: Atlas of Ophthalmoscopy, ed. 2, Philadelphia, W. B. 
Saunders Company, 1909, p. 80. (b) Oatman, E. L.: Diagnostics of the Fundus 
Oculi, Troy, N. Y., The Southworth Co., 1920, p. 59. (c) Parsons, J. H.: 
Diseases of the Eye, ed. 7, New York, The Macmillan Company, 1934, p. 422. 

3. Godfredsen, E.: Re-Examination of Central Ruptures of the Choroid, 
Acta ophth. 20:337-350, 1942. 
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single tears in two thirds of all instances, while dual lesions appeared 
in 25 per cent of choroidal ruptures. 

The fissures are usually localized in an area close to the optic 
papilla; in their most characteristic form they follow the outline of 
the disk in a concentric pattern or extend parallel with the equator. 
Multiple lesions are usually concentric. The linear lacerations generally 
involve the macular region; but in a case reported by Oatman *° there 
appeared two concentric lesions, entirely limited to the nasal portion 
of the fundus. In shape, the typical choroidal rupture can be compared 
to segments of a circle, or to circular arches, wider at the center, 
narrowing down toward each extremity and often ending in forklike 
branches. But irregular shapes are by no means uncommon, and the 
patterns are sometimes so complicated as to defy verbal description.‘ 
Pigmentation is usually present, and the retinal vessels traverse the 
gaps in the choroid uninterruptedly. 

Various irregular patterns have been reported in the literature. 
Goar * encountered a rupture of the choroid in the shape of an inverted 
Y, associated with angioid streaks. Choroidal rupture, concomitant 
with a cyst of the vitreous, which later ruptured, was described by 
Rosen.® In the macular region, a pronounced choroidal tear extended 
vertically for a distance of about 3 disk diameters; over the center 
of this rupture a peculiar biconvex band was seen, which frayed out 
at each end, in semicircular astral radiations. According to Kamin- 
skaya,’ choroidal ruptures due to battle injury differ in appearance 
from those following accidents in civilian life. Such traumatic lacera- 
tions may be encountered in any part of the fundus, and they assume 
the pattern of intertwining broken zigzag lines. 

It has been estimated that rupture of the choroid occurs at a rate 
of about 1 per thousand patients with ophthalmic disorders.’ God- 
fredsen,® however, arrived at a figure of only 0.2 per thousand. In a 
series of 300 cases of ocular war lesions, Bellows *® encountered 27 


4. Bedell, A. J.: Traumatic Changes in the Retina, Choroid, Nerve Head and 
Vitreous, Tr. Sect. Ophth., A. M. A., 1941, pp. 25-39; J. A. M. A. 117:1774- 
1778 (Nov. 22) 1941. 

5. Goar, E. L.: Angioid Streaks in the Ocular Fundus with Traumatic 
Rupture of the Choroid, Am. J. Ophth. 21:907-910 (Aug.) 1938. 

6. Rosen, E.: Rupture of the Choroid Associated with Cyst of Vitreous, 
Brit. J. Ophth. 29:486-489 (Sept.) 1945. 

7. Kaminskaya, Z. A.: Clinical Symptoms and Therapy of Indirect Ocular 
Injuries, Vestnik oftal. (pt. 2) 22:7, 1943; abstracted, Am. J. Ophth. 27:324- 
325 (March) 1944. 

8. Roemer, P.: Textbook of Ophthalmology, New York, Rebman Co., 
1917, p. 

9. Bellows, J. G.: Observations on Three Hundred Consecutive Cases of 
Ocular War Injuries, Am. J. Ophth. 30:309-323 (March) 1947. 
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instances of nonpenetrating or contusion injuries, and among them 
only 1 case of so-called rupture of the choroid. According to Siegrist,’° 
the amount of functional impairment depends mainly on the degree 
to which the trauma has involved the center of the choroid. 


ETIOLOGY - 


Any theory based on the assumption that an actual break occurs 
within the choroid, and that the lesion results directly from contre- 
coup, will have to account for a consistent, peculiar finding, namely, 
that a blow inflicted on the anterior segment of the eye may lead to 
trauma distal to the point of impact in only one of the three tunics 
of the fundus, even though the choroid, situated between the retina 
and the sclera, is in close contact with these other structures. It is, 
therefore, hardly surprising that the causation of choroidal rupture 
is a highly controversial subject. 

Siegrist,’° in 1895, observed 4 cases in which ¢he eyeball had been 
injured by blunt violence without, however, causing perforation. As 
five years earlier Wagenmann* had experimentally produced similar 
choroidal lesions in rabbits by cutting one or more of the short posterior 
ciliary arteries, Siegrist was inclined to assume accidental severing 
of these vessels as the cause of indirect rupture of the choroid in man. 
He was unable, however, to exclude a number of other possible ways 
in which so-called acute traumatic chorioretinitis might have been 
produced, i. e., by subchoroidal hemorrhage, thrombosis or contusion 
of the ciliary vessels, resulting in bleeding through diapedesis. 

In .1917, Roemer ® reviewed five etiologic theories prevalent at 
that time. Von Arlt suggested that the impact leads to flattening of 
the anterior structures of the globe, with dilatation of the equator 
and distention of the choroid. Another explanation, which Roemer 
attributed to Becker, was to the effect that pressure of the posterior 
segment against the optic nerve produces invagination of the nerve, 
causing choroidal rupture. A similar theory was advanced by Highes, 
who assumed that the fundus of the eye was stretched by the optic 
nerve, with subsequent laceration of the choroid. Lohman maintained 
that the rupture occurred at the point where the direction of pressure 
was reversed. According to Stoewer, trauma to the vascular coat 
was due to the difference in elasticity between sclera and choroid; 
Roemer himself was in agreement with the latter explanation. 


10. Siegrist, A.: Traumatische Ruptur von Ciliararterien, Mitt. a. d. klin. 
u. med. Inst. d. Schweiz. 9:554, 1895; cited by Osterberg.'§ 

11. Wagenmann, A.: Experimentelle Untersuchungen iiber den Einfluss 
der Circulation in der Netzhaut- und Aderhautgefassen auf die Ernahrung des 
Auges, insbesondere der Retina, und iiber die Folgen der Sehnervendurchschneidung, 
Arch. f. Ophth. 36:1!-120 (Dec.) 1890. 
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Oatman *” arranged the existing etiologic theories under four heads: 
(1) causation through contrecoup; (2) compression of the eyeball 
against the optic nerve; (3) sudden arrest of rotation of the globe, 
caused by the optic nerve, and (4) sudden arrest caused by the short 
posterior ciliary arteries. Oatman remarked that the number of dif- 
fering theories advanced was a measure of their inadequacy. He 
suggested that the crucial point of any etiologic theory must be an 
explanation of the observation that ruptures of the choroid always 
occur at the posterior pole, usually on the temporal side, and con- 
centric with the papilla. Oatman’s own theory proceeded from the 
observation that the usual location of choroidal ruptures corresponds 
to the point of attachment of the oblique muscles. He assumed that 
when sclera and choroid recede under the impact of concussion, spas- 
modic contraction of the oblique muscles will take place, and that the 
whoroid is broken across the rigid edge formed by the muscle fibers. 
The retina escapes laceration, as it is not attached to the oblique muscles. 

Kaminskaya* advanced an interesting explanation based on obser- 
vations in a field hospital. According to his theory, concussion of the 
eyeball often produces subluxation of the lens. The disturbance sets 
up a reverse wave in the posterior segment, separating the vitreous 
from the retina and creating a vacuum. The concussion simultaneously 
affects the vascular walls themselves, giving rise to spasm, increased 
permeability and secondary dilatation. These two results of concussion, 
vacuum and vascular disturbance, combine to produce hemorrhage 
and choroidal changes. 

Hudelo, Guillaumat and Maussion,’* in reporting 4 cases, suggested 
that choroidal lesions of this type are produced through traumatic 
necrosis. Gangrene develops at the precise point at which the shock 
waves, proceeding in opposite directions through the walls of the globe, 
come into a violent conflict. The shape of the choroidal lesion depends 
on the course of the shock waves, and the typical arciform appearance 
results from passage along the meridian. 

The hypothesis of Hudelo, Guillaumat and Maussion, that so-called 
rupture of the choroid must be understood as a trophic change, is by 
far preferable to Siegrist’s assumption that actual tearing of some 
of the ciliary arteries has taken place, and is, furthermore, in accord 
with the more recent views on traumatic arterial spasm. Foisie '® 
recognized that persistence of a relatively low grade arterial spasm 
is likely to cause nutritional changes, which ultimately may prove 


12. Hudelo, Guillaumat and Maussion: Choroidite arciforme traumatique 
(affection connue sous le nom de déchirure de la choroide), Arch. d’opht. 
5:44-50, 1945. 

13. Foisie, P. S.: Traumatic Arterial Vasospasm, New England J. Med. 
237:295-302 (Aug. 28) 1947. 
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detrimental to the functions of the affected organ. “An impaired 
arterial blood supply due to a subacute arterial spasm is regarded as 
the fundamental cause of much disability not inherent in the original 
injury.” Traumatic arterial spasm occurs especially when areas in 
which decompression proceeds only slowly are exposed to concussion. 

According to Ochsner,'* vasoconstriction of the peripheral arteries 
is a protective mechanism. The degree of vasospasm, however, varies 
from one person to another, and with changing conditions: It may 
be so slight as to produce few, if any, manifestations, or it may be 
so severe as to assume the character of “local shock,” and lead to 
ischemia and resulting gangrene. 

Vasoconstriction due to ocular contusion was described by Har- 
rington*® as the cause of traumatic retinopathy. When a segment 
of the autonomic nervous system is exposed to shock, the chemical 
control of the vessels in the affected region of the eye is disturbed. 
Histamine-like substances are liberated, producing local dilatation, as 
well as increased permeability of the capillary walls. Even though 
Harrington’s cases were obviously selected with a view to retinal 
changes, traumatic choroiditis was mentioned as an associated lesion 
in 1 instance of contusion retinopathy. 

In summarizing these more recent observations, it may be stated 
that, conceivably, an indirect injury to the eye may affect those efferent 
nerves which control growth and nourishment. Inhibition of the essen- 
tial functions of a trophic nerve will result in necrosis of the tissue 
normally supplied by it. The important factor is the change within 
the vessel wall, caused by traumatic disturbance of ocular innervation. 
Primary spasm increases permeability, and secondary dilatation accel- 
erates the escape of blood into the tissues. The characteristic finding 
of hypotony following contusion of the eyeball suggests interference 
with the balance of regional secretions, due to an innervational dis- 
turbance. The metabolic processes within the tissues are regulated 
by trophic nerve fibers. More than a century ago, Magendie '® estab- 
lished the observation that destruction of the fifth nerve causes degener- 
ation of ocular tissues. It was this discovery which gave rise to the 
assumption that trophic fibers are associated with sensory nerves. 

It has long been known that the capillaries are capable of active 
contraction. Duke-Flder * pointed out that the underlying mechan- 

14. Ochsner, A., cited by Harrington.1* 

15. Harrington, D. O.: The Autonomic Nervous System in Ocular Diseases, 
Am. J. Ophth. 29:1405-1425 (Nov.) 1946. 

16. Magendie, F.: De l’influence de la cinquiéme paire de nerfs sur la nutri- 
tion et les fonctions de l’oeuil, J. de physiol. expér. 4:176, 1824. 

17. Duke-Elder, S.: Textbook of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1938, vol. 1, p. 415. : 
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ism may be a response either to nervous or to chemical stimulation. 
The former reaction is brought into play as a result of trauma to the 
globe. The existence of vasoconstrictor nerves throughout the sympa- 
thetic nervous system has been established. Sympathetic fibers extend- 
ing into the uveal vessels have been demonstrated, and there can be 
no doubt that these fibers may cause constriction of the vascular 
structures of the fundus of the eye. 

Vascular reflexes may be produced by locally circumscribed stimu- 
lation. A response limited to a restricted area may be brought about 
by a trophic irritant through reflexion (“short circuiting”) of the 
impulse at the proximal point of division, within the neural tissues 
of the eye, the so-called axon reflex. Whenever function of the trophic 
fibers is inhibited, tissue necrosis results as a consequence of inade- 
quately regulated nutrition. 

There has not yet been established any unanimity of opinion 
concerning the finer details of the manner in which trophic changes 

- in the choroid are produced. It can, however, no longer be doubted 
that choroidal lesions developing subsequent to indirect trauma to 
the eyeball represent tissue necrosis rather than actual disruption. 
Once this hypothesis has been accepted, it follows that the extent and 
distribution of the lesion must depend on the histologic peculiarities 
of the choroid in each case. Thus, the involved area does not neces- 
sarily have to assume an arcuate form but may exhibit, for instance, 
an irregular maplike aspect, sharply defined, of vellowish tinge and 
covered with a thinly scattered, diffuse pigmentation; or it may be a 
small, discrete lesion, irregular in outline, or oval with clearly cir- 
cumscribed edges, but always pigmented to varying degrees. Oster- 
berg ** reported 4 cases in which the choroidal lesions could have 
been produced only in this manner. 


PATHOLOGY 


Wolff ** gave a general description of the typical histologic changes 
observed in cases of so-called rupture of the choroid. A number of 
choroidal vessels, especially the smaller ones, have disappeared. Irreg- 
ular distribution, as well as proliferation, of pigment is the rule. The 
retina overlying the affected area of the choroid is atrophic, and 
degeneration is apparent in its various layers. Proliferation of neuroglia, 
wandering of pigment and formation of new vessels are encountered. 


18. Osterberg, G.: Three Cases of Acute Traumatic Chorioretinitis (Sie- 

grist): One of Them Histologically Examined, Acta ophth. 14:460-470, 1936. 
19. Wolff, E.: Pathology of the Eye, Philadelphia, The Blakiston Company, 

1935, p. 149. 
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Histopathologic observations were reported in greater detail by 
three other investigators. Hagedoorn *° encountered a rupture, meas- 
uring 1.5 by 3 mm., near the ora serrata. At least the posterior elastic 
layer of the lamina basalis (Bruch’s membrane), but probably the 
lamina in its entirety, was of normal appearance. It seemed not 
improbable that the anterior layer of the lamina basalis had been 
ruptured, but this could not be definitely ascertained because the sec- 
tions were rather thick. The elastic posterior layer of the lamina basalis 
could be clearly identified and was completely normal, but a slight 
degree of lymphocytic infiltration was observed in the stroma of the 
choroid. In the areas of rupture, scar tissue was encountered, which 
was chiefly mesodermal in character, and was surrounded by ecto- 
dermal (glial) tissue, fixing the retina to the lamina basalis at the 
site of rupture. 

Subsequent to accidental injury, Tillema ** observed an abundance 
of hematogenous pigment, as well as conspicuous scar tissue formation, 
ir. the inner layer of the sclera. 

Osterberg ** reported interesting microscopic observations in a 
case in which the trauma responsible for the lesion had occurred thirty- 
five years previously. It was apparent that two regions of the choroid 
were involved, whereas only one rupture in the vicinity of the papilla 
had been noted at the time of clinical examination. Microscopically, 
choroid and retina showed extensive changes and were thinned. The 
larger vessels of the choroid, as well as the ciliary vessels, presented 
thickening of the adventitia and the tunica media, combined with scanty 
immigration of cells into the connective tissue of these layers and 
fraying of the elastic tissue of the media. Osterberg stressed that 
such changes neither prove nor disprove the theory of tearing of the 
ciliary vessels. 

REPORT OF CASES 

Ten cases of contrecoup injury to the eyeball are reported. In 5 
instances the lesion in the fundus was more or less crescent shaped, 
while the patterns in the remaining 5 cases were atypical, ranging from 
a small, irregular pigmented spot to a large, maplike area of choroidal 
destruction. These cases are representative of the various forms in 
which lesions of the vascular coat are encountered after nonpenetrating 
trauma to the eyeball. 

Case 1—L. P., a Negro woman aged 29, reported that seven years before 


admission she had been hit by a bottle in the left eye. Vision was 20/200, unim- ° 
proved with correction. 


20. Hagedoorn, A.: Choroidal Tears, Am. J. Ophth. 20:13-15 (Jan.) 1937. 


21. Tillema, A.: Atypical, Indirect, Incomplete Rupture of the Sclera, Brit. 
J. Ophth. 20:193-198 (April) 1936. 
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Fig. 1—A, an extensive lesion in the temporal region, involving the macular 
area and concentric with the margin of the disk. The sclera is exposed in the 
central portion of the rent; the remainder is filled with masses of pigment. 

B, four areas of rupture within a zone temporal to and concentric with the 
disk. In a circular region the retinal pigment has been partially absorbed. 

C, two conspicuous breaks and a number of irregularly shaped fissures. All 
these lesions are concentric with the margin of the disk. Pigment covers the 
greater part of the hiatus. 

D, a single break temporal to the macula with a pigmented area in its central 
portion. 

E, concentric with the disk, a linear laceration in the macular region with 


a patch of pigment below its central portion. Temporally, another smaller linear 
rent is seen. 
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Examination of Fundus (fig 1A).—An unusually extensive lesion of the 
choroid was observed in the temporal region of the fundus, and involving the macu- 
lar area. The break in the continuity was concentric with the margin of the 
disk; the central portion was wider and somewhat elevated, while the lesion 
tapered off at both ends. Evidently the retina was not injured, the retinal vessels 
passing uninterruptedly across the break. On both sides of the lesion, however, 
the retina was darkened by dustlike deposits. Islands of exposed sclera were 
apparent in the central portion of the choroidal rent, whereas the remainder of 
the lesion was filled with solid masses of pigment. 


Case 2.—R. S., a youth aged 15, had been hit in the left eye with a baseball 
two years previously. Vision in that eye was limited to perception of light. 

Examination of Fundus (fig. 1 B).—Four areas of rupture could be distinguished 
within an extended zone temporal to the disk. Surrounding the papilla, a large 
circular region was visible, in which the retinal pigment had been partially 
absorbed. The lesion nearest the disk was concentric with the margin of the 
disk, being wider in the central portion and tapering toward the ends. Above 
and temporal to this central area of rupture, two smaller areas of choroidal 
destruction were discernible, obviously the terminal portions of a second break, 
connected by tissue of normal appearance. Still closer to the periphery two 
shorter rents appeared, connected horizontally so as to assume approximately the 
shape of the letter H. 


Case 3.—J. S., a man aged 21, had injured his left eye with a baseball six 
years previously. Vision in that eye was limited to perception of light. 

Examination of Fundus (fig. 1C)—There appeared two conspicuous breaks 
in the choroid, as well as a number of irregularly shaped fissures in the horizontal 
direction, seemingly joining the two main breaks. All these lesions were situ- 
ated in a field concentric with the margin of the disk. The retina vessels had 
not been interrupted in their course over the choroidal gap. More peripheral 
to the papilla, large masses of pigment covered the greater part of the hiatus, 
while closer to the margin of the disk only faint deposits of pigment appeared 
at the borders of the lesion. 


Case 4—D. M., a man aged 26, had been hit in the left eye with a stone 
when he was 8 years old. Vision without correction was 20/25—. 

Examination of Fundus (fig. 1D).—A single break was seen somewhat tem- 
poral to the macula. Wider in the center, the rupture tapered at both ends. In 
the central portion of the white lesion, a pigmented area extended into the 
adjacent region on the nasal side, covering the upper terminal end of the rupture 
like a hood. 


Case 5.—E. G., a man aged 39, had been hit in the right eye with a piece of 
wood about twelve years previously. Vision with correction was 20/30—. 

Examination of Fundus (fig. 1 E).—In the region of the macula was seen a 
linear laceration of the choroid, with a black patch of pigment a little below its 
central portion. The fissure extended along a line concentric with the disk. The 
retinal vessels continued over the laceration without interruption. Temporal 
to this break in the choroid, another, much smaller, linear area was observed, 
apparently representing a minute rupture of the vascular coat. 


Case 6.—W. C., a man aged 21, had been hit in the left eye with a clod of 
dirt six years previously. Vision was 20/100, unimproved with correction. 
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Fic. 2.—A, a broad, curved area in the region of the macula. The upper end 
is rounded; the lower, heavily pigmented and bifurcated. Below and temporal 
to the disk, two small concentric rents are seen in the choroid. 

B, depigmented retina and atrophic choroid in a large area on the temporal 
side. The upper portion of the area shows a circular zone of pigmentation; 
below and temporally, a smaller, heavily pigmented lesion is seen. 

C, an oval, heavily pigmented patch in the macular region. The sclera can 
be seen in spots. A narrow border of flocculent masses is visible in the superior 
and temporal directions. 


D, an irregular, deep lesion involving the macula and a large adjacent area. 
The central portion is heavily pigmented and encircled by a whitish zone of 
exposed sclera. A large, cloudy region of choroidal and retinal atrophy extends 
nasally and temporally. 

E, a depressed, oval area, temporal to the papilla. Except for a thin pig- 
mented rim, the lesion is white and surrounded by a ring of cloudiness. 
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Examination of Fundus (fig. 2.A).—A broad, curved area was present in the 
region of the macula. The retinal vessels passed over the gap without interruption. 
The upper end of the break was rounded; the lower extremity, bifurcated. In the 
lower portion of the lesion appeared a dense, dark area of pigment, while the 
upper third was much paler. Below, and temporal to, the disk two small con- 
centric fissures were observed, being apparently slight rents in the choroid. 


Case 7—M. S., a youth aged 17, had been hit in the right eye with a BB 
shot. Vision amounted to counting of fingers at 1 foot (30 cm.). 

Examination of Fundus (fig. 2B)—Depigmented retina and atrophic choroid 
occupied a large, irregular area on the temporal side of the eye, including the 
macular region. In the upper portion of the area, a circular patch of mottled 
pigmentation, about the size of the disk, was observed. Below and temporal to 
this area, another, but smaller and more heavily pigmented, lesion could be 
seen. The retinal vessels were of normal appearance and passed uninterruptedly 
over the choroidal lesions. 


Case 8—D. B., a man aged 67, had been hit in the right eye with an apple 
at the age of 17. Vision was limited to perception of light. 

Exemination of Fundus (fig. 2 C).—Retinochoroiditis of long standing appeared 
in the form of an approximately oval patch in the macular region. This depressed 
area was heavily pigmented, but the sclera could be seen in smali spots throughout 
the zone of pigmentation. This zone was surrounded by a narrow border of 
small, flocculent masses, containing a number of grayish dots of irregular shape, 
jutting out pointlike in the superior and temporal directions 


Case 9.—T. J., a youth aged 16, had been hit in the right eye with a ball two 
years previously. Vision was 20/200, unimproved with correction. 


Examination of the Fundus (fig. 2 D)—An irregular, deep lesion involved 
the macula and a large adjacent area. The sharply demarcated defect was 
heavily pigmented in its central portion and was encircled by a whitish zone in 
which the sclera was exposed. Surrounding the white scleral border a large, 
irregular, cloudy area of choroidal and retinal atrophy extended almost to the 
disk on the nasal side and to the equator on the temporal side. 


Case 10.—B. F., a man aged 59, gave a history of injury to the right eye with 
a hard object during the first world war. Vision amounted to 20/200, unimproved 
with correction. 


Examination of the Fundus (fig. 2E)—A depressed, oval area, somewhat 
larger than the disk, appeared just temporal to the papilla. Except for a thin 
pigmented rim at the nasal edge, the lesion was entirely white, owing to 
exposure of the underlying sclera. The rent in the retina and choroid was sur- 
rounded by a ring of cloudiness, blending on the temporal side into another 
nebulous area, which, in turn, extended to the equator. The retinal vessels were 
unaffected, passing uninterruptedly over the lesion. 


COMMENT 


In the cases described here the choroidal lesions presented a great 
variety of shapes, as well as sizes and positions. A search of the litera- 
ture revealed no arcuate rupture of the choroid as large as the one in 
figure 1 A, It is of interest to note that, although in this case the exten- 
sive lesion involved the macular area, vision still amounted to 20/200. 
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In 2 other cases vision was almost normal: 20/25— in case 4 and 
20/30 — in case 5. Cases 2 and 3 constitute good examples of multiple 
ruptures. 

Except for the differences in shape and position, all lesions presented 
similar characteristics. Necrosis and atrophy of the choroid were 
encountered in all instances. No essential dissimilarity could be detected 
which would have warranted a distinction between typical, i.e., arcuate 
and concentric, and atypical morbid changes on any basis other than 
the obvious discrepancy in shape and position. This essential similarity 
of lesions of different appearances was confirmed by the results of 
microscopic examination. In at least 1 instance ** a second, diffuse, 
area, of irregular shape, was discovered by microscopic examination 
at autopsy in an eye in which only one central lesion, adjacent to and 
concentric with the papilla, had been observed clinically. The form of 
the lesion in a specific instance—whether crescent shaped or irregular— 
depends on the portion of the fundus involved, as well as on the structure 
and composition of the tissues. 

From the observations in the present cases, as well as from an 
appreciation of the etiologic factors in these lesions, it may be suggested 
that the discontinuity of the choroid following nonpenetrating injury 
to the globe, formerly regarded as actual rupture, presents in fact 
necrotic changes, evidently of trophic character. The term “rupture 
of the choroid” is misleading, and lesions of this kind should henceforth 
be classified exclusively as traumatic choroiditis. Even though the 
character of these choroidal changes is not influenced by their shape, 
position or pattern, the pronounced difference in appearance suggests 
distinction between the two typical forms which this disease entity may 
assume. Whenever the lesion is concentric, the term arciform trau- 
matic choroiditis is appropriate; in all other instances it should be 
designated as diffuse traumatic choroiditis. 


SUMMARY 


Ten cases of so-called rupture of the choroid are reported. 
The etiology and pathology of these lesions are discussed. 
Discontinuity of the choroid following indirect injury to the eyeball 
is due to necrotic changes of trophic character. 

A more precise terminology is proposed ; arciform traumatic choroid- 
itis is suggested as a better name for lesions of concentric shape, and 
diffuse traumatic choroiditis, for those of irregular outline. 


610 South Broadway (14). 
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News and Notes 
Epitep By Dr. W. L. BENEDICT 


GENERAL NEWS 


Sixteenth International Congress of Ophthalmology.—The Six- 
teenth International Congress of Ophthalmology will be held in London, 
July 17 to 21, 1950. This is the first International Congress to be held 
for thirteen years. Any qualified medical practitioner may become a 
member of the Congress ; others who are not so qualified but who have 
rendered service to ophthalmology and who are approved by the Inter- 
national Council of Ophthalmology will be eligible to attend. Relatives 
and friends of members will be welcomed as associate members and 
will be eligible to attend the opening and closing ceremonies and all 
social functions. The three official languages of the Congress: are 
English, French and Spanish; any language, however, may be used. 
The subjects to be discussed are: (1) the role of the sympathetic 
system in the genesis of vascular hypertension and its effect on the 
eye, and (2) the clinical and social aspects of heredity in ophthalmology. 
Those who desire to participate in the main discussions or in reading 
communications on other ophthalmologic subjects are requested to 
communicate with Mr. Keith Lyle, International Congress of <n 
mology, 45 Lincoln’s Inn Fields, London, W.C.2. 


Communications sliould not be longer than 2,500 words and will 
be read in abridged form, for which the author will be allowed ten 
minutes. On their submission, they should be accompanied with résumés, 
250 words in length, in the three official languages. As the number 
submitted may be greater than can be accommodated, the publications 
committee reserves the right of rejection. No guarantee can be given 
that any paper will be included in the official report of the Congress 
unless it is received six months before the date of the meeting (i.e., 
by February 1950). Scientific demonstrations will be arranged, and 
there will be scientific and industrial ‘exhibitions. Contributions to 
all of these will be welcomed. 


Further details, including information on the social program, will 
be published from time to time. 


A symposium on strabismus will be 
held at the State University of Iowa College of Medicine, May 22 
through 28, inclusive. In addition to the staff of the department of 
ophthalmology of the university, the following guest lecturers will par- 
ticipate in the symposium: Dr. Walter B. Lancaster, Boston; Dr. 
Francis H. Adler, Philadelphia; Dr. George P. Guibor, Chicago; Dr. 
Walter H. Fink, Minneapolis; Dr. Kenneth C. Swan, Portland, Ore. ; 
Dr. Richard G. Scobee, St. Louis; Dr. Frank D. Costenbader, Wash- 
ington, D. C.; ‘Dr. Harold W. Brown, New York; Dr. Hermann W. 


Burian, Boston. 
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Further information regarding the course may be obtained from 
Dr. James H. Allen of the department of ophthalmology, State Uni- 
versity of Iowa College of Medicine, lowa City. 

The course will be limited to twenty-five physicians, and the regis- 
tration fee for the course will be $150. 


Annual Examination for Orthoptic Technicians.—The annual 
examination of orthoptic technicians by the American Orthoptic Council 
will be conducted in September and October 1949. 

The written examination will be nonassembled and will take place 
on Thursday, Sept. 8, 1949 in certain assigned cities and offices and 
will be proctored by designated ophthalmologists. 

The oral and practical examinations will be on Saturday, October 8, 
in Chicago, just preceding the meeting of the American Academy of 
Ophthalmology and Otolaryngology. 

Application for examination will be received by the office of the 
secretary of the American Orthoptic Council, Dr. Frank D. Costen- 
bader, 1605 Twenty-Second Street, N. W., Washington 8, D. C., and 
must be accompanied with the examination fee of $25. Applications will 
not be accepted after July 1, 1949. 


The American Board of Ophthalmology.—-The American Board 
of Ophthalmology wishes to announce that it does not evaluate, approve 
or disapprove any ophthalmic residency toward fulfilling the requirements 
of candidates for board examinations. Any candidate who qualifies for 
the board examination and completes the prerequisites as outlined in 
the booklet of information will be accepted. A copy of this booklet can 
be obtained from the secretary of the American Board of Ophthalmology, 
56 Ivie Road, Cape Cottage, Maine. 


SOCIETY NEWS 


Pennsylvania Academy of Ophthalmology and Otolaryngology.— 
The annual meeting of the Pennsylvania Academy of Ophthalmology 
and Otolaryngology will be held April 22, 23 and 24, 1949 at the 
Penn Harris Hotel, Harrisburg, Pa. 

Among the speakers who will present papers at this meeting will 
be Drs. A. D. Ruedemann, J. R. Lindsay, R. O. Rychener, C. S. Nash, 
J. G. Linn, Arno Town and G. M. Coates. 

In addition to formal presentations, the meeting will include a round 
table discussion on “Headache,” participants in which will include rep- 
resentatives of all major specialties; and there will be a study club to 
discuss “Cataract Problems,” the discussers to include Drs. Ruedemann, 
Rychener and Town. 


Sociedad Nicaragiiense de oftalmologia——The Sociedad Nicara- 
giiense de oftalmologia was founded on Nov. 8, 1948. The following 
officers were elected: president, Dr. Victor M. Godoy; vice president, 
Dr. Salvador Reyes; secretary, Dr. E. Alvarez Montalvan; treasurer. 
Dr. Ricardo Lacayo; vice treasurer, Dr. Adan Fuentes S.; voting rep- 
resentatives, Dr. Adan Fuentes S., Dr. Juan Derbishire and Dr. Pen- 
ciano Munox; delegate of Nicaragua to the Pan-American Congress of 
Ophthalmology, Dr. Ricardo Lacayo. 
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Abstracts from Current Literature 
Epitep By Dr. WILLIAM .ZENTMAYER 


Anatomy and Embryology 


AN ANALYSIS OF FIBRE-SIZE IN THE HUMAN Optic Nerve. L. W. 
Cuacko, Brit. J. Ophth. 32: 457 (Aug.) 1948. 


The specimen used was the optic nerve of a man aged 61 who had 
no record of any disturbance of the visual system. The stain and the 
technic employed in measuring the diameter of the fibers are described. 
The results obtained show that the human optic nerve contains fine, 
closely packed myelinated fibers without Schwann sheaths; these fibers 
exhibit a continuity in range of diameter, from the minimum of 0.7 
micron to the maximum of 8.0 microns, and occasionally 10.0 microns. 
The histogram shows that the largest number of fibers is under 1.0 
micron in diameter, and the next largest from 1.0 to 2.0 microns, at 
which level the frequency drops rather steeply toward the base line 
and then more gradually in the direction of the larger fibers, with an 
indication of a second low rise in the region of the fibers 5.0 to 7.0 
microns in diameter. The last feature was more pronounced in con- 
firmatory measurements carried out from other preparations. Minute 
“dots and rods,” mentioned by Brodal and Harrison (1948) as indi- 
cative of the possible existence of minute myelinated fibers in the 
central nervous system, were not particularly evident in any of the 
author’s: preparations, although their presence could not positively be 
excluded. Moreover, the continuous range that characterizes diameters 
between 0.7 and 8.0 microns did not extend below the 0.7 micron diam- 
eter down to the sizes indicated by “dots and rods” that may be pres- 
ent. The total number of optic fibers in the human optic nerve was 
estimated to be between 815,000 and 1,000,000. \Wy 7enryaver. 
Aqueous Humor 


On THE TYNDALL PHENOMENON IN THE ANTERIOR CHAMBER. A. 
Huser, Ophthalmologica 114: 228 (Oct.-Nov.) 1947. 


In this article a method is described for quantitative measurement 
of the Tyndall effect in the anterior chamber, with the hope that the 
method may be useful in clinical practice. F. H. Apter. 


STUDIES ON THE EFFECT OF CERTAIN STIMULANTS ON THE ACCOM- 
MODATION OF THE EYE AND OF THE THRESHOLD VALUE FOR 
THE EFFECT OF VITAMIN B,; ON THE ACCOMMODATION. B. KNAPE, 
Acta ophth. 26: 35, 1948. 


The investigations described in this paper show that certain sub- 
stances of a generally stimulating nature increase ocular accommodation. 
Such results were obtained with desoxyephedrine (“pervitin”) (2 tab- 
lets by mouth) and with 5 cc. of nikethamide injected intramuscularly. 
Similarly, it was shown that the accommodative mechanism is very 
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sensitive to thiamine hydrochloride, injected intravenously. It appears 
that between 2 and 5 mg. of the vitamin is necessary to produce an 
effect. O. P. 
Conjunctiva 
PIGMENTATION OF THE PALPEBRAL CONJUNCTIVA RESULTING FROM 
Mascara, A. B. Reese, Am. J. Ophth. 30: 1352 (Nov.) 1947. 


Reese describes a granular, stippled pigmentation of the palpebral 
conjunctiva of the upper lids near the upper border of the tarsus. From 
the available data, he concludes that this is due to mascara together with 
some factor peculiar to the patient determining its occurrence. 


W. S. REESE. 


RICKETTSIAL Bopies EPIDEMIC NUMMULAR ConjJUNCTIVvITIS (Ept- 
DEMIC KERATOCONJUNCTIVITIS). G. L. CotumsBo, Ann. d’ocul. 
180: 470 (Aug.) 1947. 


The author prefers the name “epidemic nummular conjunctivitis” as 
more descriptive of the disease process. He feels that the laboratory 
identification of rickettsial bodies can be made readily with his technic, . 
especially if fresh infections are seen. The clinical diagnosis can be made 
on the basis of the objective and subjective symptoms, before the typical 
corneal lesions are visible. The method of obtaining scrapings and their 
identification is described. The author believes that the microscopic cells 
he describes can best be termed “rickettsoides.” 

The significance of inclusion bodies is discussed. The inclusion 
bodies described differ from those appearing in trachoma and inclusion 
blennorrhea. Final confirmation that this disease is caused by a virus 
will depend on filtration and transmission experiments. The author 
believes that a virus is the etiologic agent for the following reasons: 
1. The conjunctival exudation is formed exclusively by small mono- 
nuclear cells, which are found in other conjunctival diseases caused by 
a virus. 2. The presence of rickettsoid bodies in numerous cases of 
epidemic nummular conjunctivitis. P. R. McDonatp. 


Congenital Anomalies 


THe Marcus GuNN PHENOMENON. E. B. Spaetu, Am. J. Ophth. 

30: 143 (Feb.) 1947. 

Spaeth reports 4 cases of jaw winking and discusses the pathologic 
process and the theories explaining it. He stresses the importance of 
ophthalmic surgery for the condition and feels that the intracranial 
approach is not necessary. W. S. Rese. 


Discovery AND HIsToPATHOLOGIC STUDY OF A CASE OF CHOROIDER- 
EMIA. E. ForNnes Perts, Arch. Soc. oftal. hispano-am. 7: 134 
(Feb.) 1947. 


The author was requested to make a histopathologic examination 
of the eyes of a 2 month old infant who died of a condition diagnosed as 
malnutrition and presented corneal lesions presumably produced by 
avitaminosis. 
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To the surprise of the examiner, it was found that the choroidal 
layer of the globe was absent. Except for the pathologic condition of 
the cornea, which consisted of infiltration and ulceration produced by 
lagophthalmos, the histologic structure of the eyes was normal, save 
for the absence of the choroid in both eyes. There was no other con- 
genital malformation. The only separation of the sclera from the retina 
was a layer of polyhedral cells with heavy pigmentation, which exhibited 
the characteristics of retinal, not choroidal, pigment. 

The article is illustrated with photomicrographs. 


H. F. CArRASQUILLO. 


Cornea and Sclera 


RESULTS OF PLESSIOTHERAPY FOR CORNEAL DISEASES. R. GALLENGA 
and A. Rossi, Rassegna ital. d’ottal. 13:7, 1946. 


The authors epplied plessiotherapy according to the method of 
Chaoul for numerous superficial corneal diseases, which, in contrast 
to the deep lesions, are notoriously insusceptible to ordinary roentgen 
therapy. 

Good results were obtained with herpetic keratitis, recent corneal 
leukoma, peripheral corneal ulcer and acute catarrhal conjunctivitis. 
Old or recent corneal vascularization of pannus regresses. In addi- 
tion, it accelerates the return of corneal sensitivity; it does not induce 
any obvious ocular reaction aside from a variable amount of hypotony, 
which produces no disturbance even when it persists for some time. 

The authors recommend that plessiotherapy not be reserved for 
the more serious cases and emphasize that early treatment has great 
value in cases of corneal disease, especially when the necessity for 
transparency obtains after clinical healing has occurred. 


G. B. Brerri—Translated, J. J. Lo-Prestt. 


THe PATHOLOGY AND THERAPY OF FISTULA OF THE CORNEA. A. W. 
Mutocx Hovuwer, Ophthalmologica 113: 309 (May) 1947. 


Fistula of the cornea is the safety valve mechanism of an eye in 
which glaucoma has developed as the result of a perforating corneal 
ulcer. The methods of treating this condition published prior to 1940 
have given unsatisfactory results; these the author believes are due to 
their being based on a wrong construction of the cause of fistula of the 
cornea. He recommends cyclodialysis in cases of this defect of the 
cornea, for fistula can be closed only by first curing the glaucoma. 


F. H. Apier. 
Experimental Pathology 


EXPERLMENTAL OBSERVATIONS ON THE INTRA-VITREOUS USE OF 
PENICILLIN AND OTHER Drucs. J. P. Ducuip, M. GINsBeEreG, 
I. C. Fraser, J. MaAcasxitt, I. C. MicHAELtson and J. M. 
Rosson, Brit. J. Ophth. 31: 193 (April) 1947. 


Ophthalmologists, understandably, are hesitant to inject drugs intra- 
vitreously on account of the possible damage to the vitreous gel, the 
retina and other structures. In the present experiments, without use 
of surface diathermy, a small needle could be introduced into the vitreous 
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and a small quantity of saline solution injected without any ill effects. 
With the exception of pure penicillin, all the drugs introduced into 
the vitreous, including impure penicillin, were highly damaging to the 
retina, to a degree which excluded their use clinically. Pure penicillin 
in some cases was shown to cause small areas of retinal damage, but 
slight by comparison with the effect of impure penicillin or any of the 
other drugs. Under favorable conditions, penicillin introduced by this 
means is highly effective in the control of infections of the vitreous 
body, and the diffusion experiments demonstrate that the drug diffuses 
but slowly from the vitreous, thus maintaining a chemotherapeutic 
concentration for two or three days after a single injection, in contrast 
to its rapid disappearance when injected into most other tissues in the 
body. In cases in which an eye is seriously endangered by infection 
in the vitreous, it appears justifiable to consider the use of pure penicillin 
by intravitreous injection, the control of the infection more than out- 
weighing the possibility of small areas of retinal damage. If doses 
comparable to those used in the experiments are given, it would appear 
sufficient to repeat the injections at intervals of two or, three days, the 
slow diffusion from the vitreous permitting a therapeutic level of the 


drug to remain for that time. W. ZENTMAYER 


General 


OPHTHALMOLOGY AND Aviation. A. Mercier, Arch. d’opht. 6: 413, 
1946. 


This paper consists in a review of the work which has been done 
in connection with ophthalmology and aviation. The author divides 
the paper into several different topics and refers especially to the work 
in the visual fields as shown by Livingston. He also refers to the effect 
of altitude in relation to the visual function and calls attention to the 
work which has been done in relation to night flying. An extensive 


bibliography is appended. S. B. Mantow. 


RECENT EXPERIENCES WITH THE USE oF Contact GLASSES. G. 
MIHALYHEGYI, Ophthalmologica 114: 159 (Sept.) 1947. 


The author finds that when a contact glass is not pressing on the 
eyeball an air bubble introduced collects on the upper corneal margin 
when the patient is looking straight ahead. When the patient is looking 
sideways, the bubble goes to the opposite side. If the lens is pressing 
on the eyeball, the air bubble varies from the described positions. The 
author cites the advantages and disadvantages of plastic and glass 
contact lenses. Plastic lenses do not break easily when dropped, but they 
have certain disadvantages. They are more easily produced, but the 
grinding of the optical surface is more difficult. They scratch more 
easily than glass lenses, and therefore they need frequent polishing. 
They may become opaque, and nearly every chemical substance with 
the exception of benzine damages them. The glass lens, on the other 
hand, has only one disadvantage; it breaks when dropped. 


F. H. Apter. 
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General Diseases 


Some VuLGaR Errors ReGarp To Goitrre. J. W. LINNELL, 
GEOFFREY KEyNEs and J. E. Piercy, Brit. M. J. 2: 449 (Sept. 26) 
1946. 


As ophthalmologists frequently encounter cases of thyroid disorders, 
this article, presenting the surgical point of view, will be found valuable 
and instructive. The authors begin by stating that it is not true that 
comparatively few goiters become toxic ; it is now believed that over 50 
per cent become toxic if left untreated. It is rare that when early middle 
life is reached the goiter does not show evidences of associated toxicity. 
Aside from the gross symptoms, those of lesser degree are important. 
They can be detected only on careful examination, and they may amount 
to no more than some of the following: lassitude; minor or occasional 
palpitations ; slight irritability or emotional instability ; loss of weight ; 
irregular sweating or feelings of heat; a small rise in the resting or, 
better, sleeping pulse rate; a fine digital tremor; the suspicion of a 
stare, due to retraction of the upper lids, and an almost imperceptible 
difference in the width of the palpebral fissures. Next to acute rheuma- 
tism, toxic goiter is the most fruitful cause of auricular fibrillation, and 
goiter of apparently mild toxicity is frequently responsible for it. Once 
the auricular fibrillation is established, it may be a forerunner of con- 
gestive failure. 

With regard to the carcinomatous changes, neither the size of the 
goiter nor the age of the patient mattered, and of single nontoxic 
nodules 24 per cent showed this change. The goiters, particularly of 
the nodular type, are apt to cause symptoms of pressure on the trachea. 
While the cardiovascular, nervous and metabolic systems are all affected 
in cases of toxic goiter, sometimes only one or two of these systems 
may be affected to any notable degree. It is not infrequent to find 
patients with classic symptoms of toxic goiter in which the heart rate 
is but slightly increased. Maintenance, or even an increase, of weight 
is not uncommon in these patients. The basal metabolic rate, while 
it is the best laboratory test, according to Joll was a “poor best,” and 
the authors emphasize that with a large and important group of goiters 
in which the toxicosis is minimal the danger of eventual auricular 
fibrillation is real; so little is the general metabolism affected that it 
is rare to find the basal metabolic rate raised. 

The beneficial results of iodine are only temporary, and its use 
should be restricted to the period immediately preceding or immediately 
following operation. 

Roentgen therapy is of no value for nodular toxic goiter. The claims 
for thiouracil have been excessive, and it is most valuable in preparation 
for the operation. While it has been believed that patients with auricular 
fibrillation and gross signs of congestive failure are too ill for operation, 
the authors have seen scores of patients who have come safely through 
the operation and have enjoyed reasonable health for years thereafter. 
The results of subtotal thyroidectomy are regarded by thyroid surgeons 
to be most satisfactory. Joll found that 90 per cent of patients were 
able to return to active life. In the hands of the expert surgeon, espe- 
cially if he is a member of a trained team, the mortality for even 
toxic goiter is approximately 1 per cent. With the judicious use of 
thiouracil, patients with profound thyrotoxicosis achieved a degree of 
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preoperative improvement. The resulting vascularity can be greatly 
reduced by discontinuing the remedy for two to three weeks before 
the operation and substituting iodine. While the technical difficulties 
are generally few, there is an important minority of cases in which 
such difficulties are real. An experienced anesthetist is especially 
needed, and the authors think that patients with goiter should be treated 
in goiter clinics. 

The authors conclude that, in view of the many dangers which beset 
it, every nodular goiter should be removed surgically without undue 


delay. ARNOLD KNappP. 


Glaucoma 


THE THALAMUS AND GLAucoMA. A. Magaitot, Ann. d’ocul. 180: 1 
(Jan.) 1947. 


The author states that, despite sixty years of research, glaucoma 
is still the number 1 enemy in ophthalmology. Recently, considerable 
attention has been paid to gonioscopic examination of the angle of the 
anterior chamber. Several factors are recognized in this disease. First, 
glaucoma is a disease, and the increase in ocular tension is but a symp- 
tom. Magitot points out that one sees patients with all the signs and 
symptoms of glaucoma except for increased tension. There are also 
patients whose tension has been controlled by operation without allevia- 
tion of the disease. The author also points out the great variability 
in individual tonometers and in the elasticity of the sclera. This varia- 
bility leads him to conclude that the tonometric reading itself is not 
the significant factor, but that all the other signs, such as bedewing of 
the cornea and changes in the fields, must be taken into account. Sec- 
ond, the circulatory mechanism in glaucomatous eyes is characterized 
by an increase of the venous pressure. The arterial pressure is also 
raised. Even if the tension is normalized, the capillary circulation is 
still not normal. This disturbance in the capillary circulation is not 
limited to the eye in glaucomatous patients. Third, there is some dys- 
function of the endocrine glands in patients with glaucoma. It is difficult 
to determine the exact nature of these endocrine disturbances, since the 
laboratory tests are not accurate. Fourth, there is a disturbance in the 
vegetative nervous system. There is some question whether there is a 
decrease or an increase ii sympathetic tone. This may account in part 
for changes in the capillary circulation. Fifth, the neuropsychiatric 
angle must be considered. Reference is made to a previous paper of 
the author’s and to a paper of Schoenberg’s on this phase of the subject. 
Many glaucomatous patients are hypersensitive to pain, thermal changes 
and other sensory stimuli. The author discusses this phase at consid- 
erable length and points out that in the central nervous system the 
thalamus is the “affective” center. The vegetative nervous system is 
closely linked with the thalamus. The paper closes with a plea for 
consideration of other than merely the medical and surgical care of * 
the eyes. Glaucomatous patients may need psychiatric care; they should 
lead a comparatively regulated life, and sedatives may be indicated to 
relieve an irritable diencephalon. P. R. McDonatp. 
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Curonic GLAUCOMA AND MINIMAL ELECTIVE VASODILATATION. JEAN 
Gattors, Ann. d’ocul. 180: 20 (Jan.) 1947. 


The author believes that the state of the choroidal and retinal ves- 
sels plays an important part in the genesis of chronic glaucoma. He 
points out that glaucomatous patients frequently manifest peripheral 
vascular disorders. In glaucomatous patients involvement of the cho- 
roidal veins frequently occurs. The author refers to previous reports 
on the use of acetylcholine in treatment of chronic glaucoma. In some 
cases the tension was lowered. In 1930 he reported a case in which 
he used acetylcholine; vision improved, but the tension was elevated. 
He stated the belief that the improvement of vision was due to improve- 
ment in the retinal circulation, whereas the tension was increased as 
a result of the vasodilatation of the choroidal vessels. The author has 
subsequently tried various vasodilator drugs in minimal doses, attempt- 
ing to obtain the beneficial without the deleterious effects. 


Acute glaucoma, glaucoma secondary to uveitis, hemorrhagic glau- 
coma and old glaucoma have by experience been proved unsuitable 
for this method of treatment. There are other conditions which do not 
respond to any therapy, and in a certain number of cases acetylcholine 
causes a rise in tension. The author does not recommend vasodilation 
as a routine treatment of glaucoma. If a therapeutic test shows that the 
tension is lowered, it is worth while to continue the therapy. The 
author has used various vasodilators but favors nicotinic acid (0.025 


Gm. given by mouth). P. R. McDonat. 


IRIDENCLEISIS IN TREATMENT OF GLAUCOMA SECONDARY TO [RIDO- 
cyciitis. Marcet Katt, Arch. d’opht. 7: 18, 1947. 


The author describes his technic and reviews a series of 22 cases. 
In 86 per cent a definite lowering of the tension occurred; in 60 per 
cent there was improvement in the visual acuity; in 50 per cent the 
field of vision was maintained; in 59 per cent there was a recurrence 
of the initial iridocyclitis. These results have encouraged the author 
to use this procedure in primary glaucoma. S. B. Martow. 


Injuries 


STATISTICAL StuDyY OF Four HUNDRED AND EIGHTEEN PENETRATING 
WOUNDS OF THE GLOBE TREATED AT THE BETWEEN 
1940 anp 1945. P. DresvicNes and C. Boupon, Arch. d’opht. 
7: 28, 1947. 


This paper is an extensive analysis of the authors’ cases from the 
point of view of etiology, prognosis and treatment. In their observa- 
tions, the nature of the traumatism was the most important factor in 
the prognosis. The corneal wounds furnish by far the greatest propor- 
tion of eyes with vision lower than 1/10; the corneoscleral wounds and 
scleral wounds in the ciliary zone, the greatest number with atrophic 
changes and mutilating interventions. The authors compare their 
observations with the statistics presented by other investigators. The 
use of the sulfonamide compounds has not been helpful in treatment 
of the conditions. They believe that it is possible to save a certain 
number of eyes which seem to be so badly damaged that return of 
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visual function is doubtful. The article is carefully compiled, so that 
an adequate abstract is difficult. It should be read in the original to 


be fully appreciated. S. B. Marrow. 


Lacrimal Apparatus 


Dacryocystitis oF InFANcy. J. V. Cassapy, Am. J. Ophth. 31: 773 
(July) 1948. 


Cassady states that tears appear at the age of 314 weeks and that 
the incidence of dacryocystitis in infancy is from 1.75 to 5 per cent. 
He believes that early probing of the nasolacrimal duct in infants is 
the method of choice and that it produces no untoward injury if done 


carefully and gently. W. S. REESE. 


TECHNIC OF APPLICATION OF SUTURES IN DACRYOCYSTORHINOSTOMY. 
N. MeEpveper, Vestnik oftal. 24:41, 1947. 


Medveder applies sutures to the nasal mucous membrane before 
making the incision. A probe is inserted into the middle meatus with 
the concave surface toward the mucous membrane, and three sutures 
are passed under the probe on each side of the mucous membrane. 
Then the probe is turned and the incision is made along its concave 
side. The rest of the operation is continued in the usual manner. This 
5 modification was found to simplify the operation in avoiding bleeding 
| or tearing of the edges of the mucous membrane. 


QO. SITCHEVSKA. 


Lens 


INTRACAPSULAR CATARACT EXTRACTION AND DETACHMENT OF THE 
Retina. S. SCHIFF-WERTHEIMER and J. SEpan, Ann. d’ocul. 
180: 513 (Sept.) 1947. 


The authors carefully point out that they are not discussing the 
advantages of one type of cataract extraction over another. Neither 
are they presenting a large series of statistics on the incidence of detach- 
ment of the retina. 

They believe that detachment of the retina following intracapsular 
cataract extraction occurs in about 1.25 to 1.35 per cent of cases. One 
of the first questions one asks is, “Is detachment of the retina after 
; this procedure more frequent than after simple cataract extraction?” 
; No definite statistics are available. The number of cases of retinal 

detachment seen in the hospitals has definitely increased since intra- 
capsular cataract extraction has become popular. However, during 
the same period the surgical treatment of detachment has made rapid 
advances. Patients who previously would not have been admitted are 
now being treated surgically. Of all the complications following intra- 
capsular extraction, detachment of the retina is one of the least frequent. 
Do any conditions favor detachment of the retina in patients with 
total aphakia? The authors stated that in their series patients between 
35 and 55 years of age, persons over 75 and myopic patients who had 
been operated on for cataract were more likely to have detachments 
of the retina. In the group with the so-called presenile cataracts, one 
might suspect that the zonule would be tougher and that the detachment 
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might be caused by the additional traction required to dislocate the 
lens. The authors feel that the precocious development of the cataract 
may be due to peripheral choroiditis and that this may predispose the 
eye to detachment of the retina. Cataract extraction in the aged is 
seldom accompanied with any complication, such as loss of vitreous. 
Predisposition to detachment in persons of this age group is due to 
degenerative vascular changes in the periphery of the choroid. The 
authors feel that extraction of a cataract in a myopic patient should 
be postponed as long as possible. In 2 patients of their series the eye 
not operated on was already blind from a detachment. Myopic patients 
are considerd poor risks for intraocular surgery. 

Detachment of the retina following cataract extraction has always 
carried a poor prognosis. The authors feel that, as in the case of detach- 
ments associated with senility, the prognosis depends on the early 
recognition of the condition and on early operation, They believe that 
intracapsular cataract extraction is no more hazardous than a simple 
extraction, especially if one considers the complications that may follow 
discission of a secondary cataract. If a detachment does occur, one 
can see the fundus much better without cortical material in the pupillary 
space. Finally, it must be remembered that a detachment of the retina 
occurring months or years after the extraction of a cataract may be 
due to factors other than the aphakia. P. R. McDonavp. 


Lids 
OPERATIVE PROCEDURE FOR ENTROPION OF THE Upper Lip. N. Mar- 
Tin Amat, Arch. Soc. de oftal. hispano-am. 7: 603 (June) 1947. 


The author’s method, applicable in cases of severe entropion, is as 
follows: (1) incision of the skin and orbicularis muscle the whole 
length of the lid, from the lacrimal punctum to the external commissure, 
and about 2 mm. from the line of the eyelashes; (2) resection of the 
fibers of the orbicularis muscle present in the wound and dissection of 
the superior cutaneomuscular plane to above the superior border of the 
tarsus (the lower plane, where the eyelashes are implanted, is not 
dissected) ; (3) section of the tarsal plate in all its length and thickness 
and about 1.5 mm. from the root of the eyelashes; (4) thinning of the 
tarsal plate (as it is usually thickened), this thinning being performed 
with a very fine knife; (5) insertion of the sutures and superposition 
of the ciliary border on the upper tarsal flap. Five sutures are usually 
employed to hold the ciliary border in this position, and fine silk 
and needle are to be used. The needle is introduced from behind the 
eyelashes, in the intermarginal line of the palpebral border, and is 
brought out behind the root of the cilia and in from the lower, narrow, 
band of the tarsus, where the cilia are implanted, to be again introduced 
through the upper band of cartilage and to come out a little above, 
through the tendon of the levator muscle. The sutures are tied, and the 
skin is left free without suturing. 

The esthetic result, according tu the author, is perfect. 


The article contains drawings to illustrate the various steps in the 


procedure. H. F. 
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TREATMENT OF ULCERATIVE BLEPHARITIS WITH GRAMICIDIN. A, 
Petrov, Vestnik oftal. 24: 43, 1947. 


Forty-five patients with severe ulcerative blepharitis were treated 
with a 4 per cent alcoholic solution of gramicidin daily for seven to ten 
days by application to the ulcerated lid margins. In 44 patients a cure 
was obtained in ten to eighteen days. 


O. SITCHEVSKA. 
Methods of Examination 


Tue SIGNIFICANCE OF THE INTRACUTANEOUS TEST FOR HYPERSEN- 
sitivity TO UveaL Pigment. S. D. McPHeERsoN Jr. and A. C. 
Woops, Am. J. Ophth. 31:35 (Jan.) 1948. 


McPherson and Woods found clearcut positive reactions to inter- 
cutaneous tests for pigment hypersensitivity in cases of (1) sympathetic 
ophthalmia, (2) prolonged uveitis after injuries or operations involving 
the uveal tract and (3) the Vogt-Koyanagi syndrome. They conclude 
that a positive reaction occurring after an injury or operation involving 
the uveal tract should put one on guard for sympathetic ophthalmia. 


W. S. REESE. 


Gontoscopy. E. A. W. SHEPPARD and W. 
Ophth. 80: 159 (Feb.) 1947. 


Sheppard and Romejko present a simple, low magnification method 
of gonioscopy which is of value to the beginner because of its greater 
ease of orientation. They state that the iridodonesis is more easily 
diagnosed by this method and that it should be used routinely in cases 
of glaucoma and intraocular surgery, both before and after operation. 


W. S. Reese. 


J. 


RomeyKo, Am. J. 


Neurology 


ON THE MECHANISM OF PRODUCTION OF MASSIVE PRERETINAL HEM- 
ORRHAGE FOLLOWING RupTuRE OF A CONGENITAL MEDIAL-DEFECT 
INTRACRANIAL ANEURYSM. A. J. MILLER and J. T. CutTt1No, 
Am. J. Ophth. 31:15 (Jan.) 1948. 


Miller and Cuttino report a case of preretinal hemorrhage following 
massive subarachnoid hemorrhage from the rupture of an aneurysm 
of the internal carotid artery due to a medial defect. They review 
prevalent theories of the mechanism of these preretinal hemorrhages 
and suggest that the hemorrhages result from sudden increase in pre- 
retinal intravenous pressure due to compression of the choroidal anasto- 
mosis of the central vein of the retina at the level of the lamina cribrosa, 
together with compression of the central vein at its intervaginal portion 
by extension of the subarachnoid hemorrhage into the intervaginal 
space about the optic nerve. W. S. Reems 


Toxic DisorDERS OF THE CutasM. E. J. Tron, Vestnik oftal. 26: 3, 
1947 


Eight patients with acute methyl alcohol poisoning had involvement 
of the chiasm with severe reduction of vision as a result of atrophy of 
the optic nerves. Studies of the visual fields showed the presence of 


~ 
as 
r 
2 
ws 
tat 
4 
~ 


ABSTRACTS FROM CURRENT LITERATURE 365 


hemianoptic central scotomas, mostly bitemporal, in 4 patients. The 
peripheral fields were normal. In the other 4 patients there was found 
a typical asymmetric partial binasal hemianopsia, usually combined 
with central scotomas. The character of the defects in the visual fields 
indicated the localization of the lesion in the chiasm as a result of its 
toxic involvement. Similar cases have not been reported in the literature. 
Tron believes that the involvement of the peripheral neuron of the visual 
tract in cases of methyl alcohol poisoning can affect either both optic 
nerves (the commoner) or the chiasm. In the 8 cases of methyl alcohol 
poisoning in a series of 35 cases with optic nerve atrophy, the chiasm 
was involved. It is possible that individual peculiarities in the blood 
circulation or of metabolism in certain sections of the peripheral neuron 
of the visual tract are responsible for the toxic products’ being carried 
to the chiasm. Seven figures from visual field studies illustrate the 


article. O. SITCHEVSKA. 


Ocular Muscles 


NONOPERATIVE TREATMENT OF CONCOMITANT STRABISMUS. SUZANNE 
BrauN-VALLON, Ann. d’ocul. 180: 391 (July) 1947. 


The author reports her observations on the orthoptic treatment of 
strabismus as conducted in England and the United States. The indica- 
tions for treatment and the various methods of treatment are described. 

Orthoptic treatment is usually carried out in addition to operation. 
It does not bring about a rapid cosmetic result but is another stage of 
treatment in the attempt to obtain binocular vision. 


P. R. McDonavp. 


UNDERCORRECTION AND OVERCORRECTION OF STRABISMUS BY Myo- 
CAMPIMETRY. J. P. Jory, Arch. d’opht. 7:51, 1947. 


In this paper, the author describes the use of a myocampimeter in 
detail, reports 30 cases and comes to some practical conclusions. He 
states that in cases of convergent strabismus without amblyopia it is 
necessary to put the eyes in good position by operation and further to 
help them to acquire binocular vision by stereoscopic exercises. In 
cases of strabismus with amblyopia the aim should be undercorrection, 
for at the end of several months or years a progressive divergence is 
not infrequently encountered. In cases of alternating strabismus an 
accurate correction is desirable, to be followed with stereoscopic exer- 
cises. In divergent strabismus with amblyopia the aim should always 
be overcorrection. The author has abandoned the older technics and 
describes a new procedure, which in his hands has proved of great 
value. He uses tenotomy with a fixation suture. A table of results is 


presented. S. B. Martow. 


Orbit, Eyeball and Accessory Sinuses 


THE TREATMENT OF THROMBOSIS OF CAVERNOUS SINUS WITH INTRA- 
ARTERIAL INJECTIONS OF PENICILLIN. F. YuseFova and I. NEr- 
MARK, Vestnik oftal. 6: 52, 1946. 


A man aged 24 showed pronounced edema of the lids, chemosis, 
exophthalmos of 12 to 14 mm. and uveitis of the right eye. A diagnosis 
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of thrombophlebitis of the orbital veins was made. Intramuscular injec- 
tions of penicillin were given for several days, with no beneficial results. 
An orbitotomy combined with opening of the sinuses (after Killian) 
was performed. There was improvement during the postoperative 
period of two weeks; then the exophthalmos and chemosis increased 
again, and the diagnosis of thrombosis of the cavernous sinus was made. 

In view of the seriousness of the condition, it was decided to intro- 
duce 200,000 units of penicillin into the right common carotid artery, 
and on the next day the same amount of penicillin was introduced into 
the left common carotid artery. A few days later the injection of 
penicillin was repeated into the right carotid artery. The chemosis 
and exophthalmos were reduced considerably ; the vision was increased 
from counting fingers to 0.1. Three months later the patient showed 
slight exophthalmos. The intra-arterial injection of penicillin, given as 
a last resort, most likely saved the life of this patient. 


O. SITCHEVSKA. 
Pharmacology 


ON THE PHARMACOLOGY OF THE BLoop AQueous BARRIER. A. HUBER, 
Ophthalmologica 114: 217 (Oct.-Nov.) 1947. 


Using methods which have previously been published (Ophthalmo- 
logica 111: 155, 1946), the author has established a normal curve for 
the appearance into the anterior chamber of fluorescein injected in the 
blood stream. In this article, he tests quantitatively and qualitatively 
the effect of certain drugs on the appearance of fluorescein. Pilocarpine 
and physostigmine increase the permeability of the blood-aqueous bar- 
rier to fluorescein. Epinephrine and similar drugs are capable, under 
certain conditions, of influencing the permeability to fluorescein in the 
sense of lowering the permeability. Subconjunctival injection of hyper- 
tonic solution of sodium chloride causes an intense hyperemia of the 
ocular vessels and at the same time increases the protein content of 
the aqueous. In the majority of cases, an increased permeability to 
fluorescein could also be demonstrated. FH. Apces. 


Retina and Optic Nerve 


CLINICAL Forms oF TUBERCULOSIS OF THE Macura. C. DEyJEAN 
and P. Laport, Arch. d’opht. 6: 397, 1946. 


In this article the authors mention four forms of macular retinitis: 
(1) retinitis with a central white, cotton-like exudate; (2) serous 
retinitis ; (3) brown retinitis, and (4) radiation retinitis. The first two 
are fairly well known and receive only a brief description. The article 
deals chiefly with the third and fourth types. In brown macular retinitis 
the first stage is described as a brick red medallion, and a case illustrating ‘ 
it is presented. The second stage is that of a roughened brown spot, 
and under this category 3 cases are described. In the third stage nodules 
are present. Two cases are presented, with drawings in color illustrat- 
ing some of the transitions which have been observed. In the fourth 
stage is the black pigmentation in the macula. One case is described. 
The radiating type of macular retinitis is next discussed, and 2 cases are 
presented, with drawings in color. The etiologic factor has been consid- 
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ered to be tuberculous in these cases because of the improvement which 
has taken place under tuberculin therapy. In none of them was any 


bacteriologic or serologic evidence available.. Laboratory studies elim- 
inated some of the commoner causes. 


S. B. Martow. 


PSEUDOSTELLATE RETINOPATHY IN A PATIENT WITH A PARAGAN- 
GLIOMA. M. AppeLMANS, Arch. d’opht. 6: 448, 1946. 


A case of a carpenter aged 30 is described. He had reduction in vision 
with normal fields and stellate retinitis of the macula with hemorrhages 
and edema of the disk. The arteries were narrowed, and the reflex 
was changed. The veins were dilated and tortuous. General examina- 
tion led to a diagnosis of a tumor of the leit adrenal gland. After the 
extirpation of this tumor notable improvement occurred, with return 
of vision to 4 in the right eye and to 1 in the left eye. There was a 
recurrence from metastasis nine years later, but vision remained normal 
in each eye. 

The author presents a description of this lesion and reviews the 
literature. He points out that this type of lesion may occur in the 
course of the development of an endocrine tumor having an embryonic 
sympathetic origin. The symptoms of anxiety, palpitation, tremor, 
profuse sweating, mydriasis and exophthalmos simulate those of toxic 
diffuse goiter. The paroxysms of hypertension constitute the sign 
suggesting an adrenal tumor. The circulatory disturbances, angiospastic 
in nature, .seem to be the primary factor in the retinal lesion. The 
removal of the tumor resulted in disappearance of the hypertension and 
the retinal condition. The visual function rapidly improved. The retinal 
lesions gradually receded. S. B. Martow. 


PRESSURE IN THE CENTRAL RETINAL ARTERY. J. I. BARRAQUER MONER, 
Estud. e inform. oftal. Barcelona, Instituto Barraquer, 1946, no. 9. 


The blood pressure in the central retinal artery is measured with the 
Bailliart opthalmodynamometer, which gives in centimeters of water 
the pressure necessary to make appear and disappear the pulsation of 
the central retinal artery. Before one takes the measurement, it is 
necessary to know the intraocular pressure. The figures so obtained are 
referred to the Bailliart and Magitot chart, which furnishes in millimeters 
of mercury the blood pressure in the central retinal artery. Normally 
the minimum is slightly less than one-half the minimum in the humeral 
artery and the maximum is slightly above one-half the maximum in 
the humeral artery. The pressure in the central retinal artery varies 
with the general blood pressure in keeping with the normal ratio of 
these pressures. Sometimes the maximum pressure in the central retinal 
artery is elevated and its normal relation to the maximum pressure in 
the humeral artery is lost; the former is an indication of the essential 
systolic pressure in the intracranial vessels. An elevation of the mini- 
mum pressure in the central retinal artery allows an early diagnosis of 
increased intracranial pressure; the pressure in the retinal artery is 


also elevated in cases of retrobulbar neuritis. H. Escapini 
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DEGENERATIVE DISEASES OF THE MacuLa. JONAS DE ARRUDA and 
S. RapHaet Sesas, Rev. brasil. de oftal. 5:3 (March) 1947. 


The authors seek to classify the many varieties of degenerative 
diseases of the macula. They studied the macula under the following 
aspects: anatomic and histologic, semiologic, pathogenic and nosologic. 
They have classified thirty-four different types of degenerative diseases 
of the macula under seven headings: recurrent central retinitis, exuda- 
tive macular retinitis, cystoid degeneration of the macula, hereditary 
degeneration of the macula, colloid hereditary degeneration of the 
macula, macular degeneration of amaurotic familial idiopathy and ret- 
initis exudativa (Coats’s retinitis). M. E. ALvaro. 


Trachoma 


Tue FEDERAL CAMPAIGN AGAINST TRACHOMA. H. Conpr, Rev. brasil. 
de oftal. 5: 89 (Dec.) 1946. 


The federal campaign against trachoma in Brazil was started in 
1943, and since then the ministry of education and health has been 
making great efforts to eradicate this disease. As in other countries, 
the immigration into Brazil of infected foreigners (under quarantine 
nowadays) is considered to have been responsible for the spread of 
trachoma. 

Three foci of endemic trachoma are located inland: in the states of 
Ceara, Sao Paulo and Rio Grande do Sul and the regions bordering 
on these states. Eighty-four units have been organized to combat 
trachoma, including those of the state of Sao Paulo, which has been 
autonomous in this respect since 1904. Epidemiologic inquiries were 
made in several states, conducted by the sanitary organization, a division 
of the National Health Department, which supervises the campaign. 
Model units at Jacarezinho (Parana) and Crato (Ceara) and a tra- 
choma hospital at Londrina (Parana), a foreign immigrant center, 
were inaugurated. Patients with trachoma were given tablets of a 
sulfonamide drug, with satisfactory results. Owing to the differences 
in latitudes, the epidemiology of trachoma in Brazil presents certain 
perculiarities pertaining to each focus. Sanitary engineering has been 
especially required, with the object of improving the health of field 
workers (building of public standard bathrooms on coffee farms). 

Specialized physicians are trained by an intensive postgraduate 
course, started in 1943 by the National Health Department. The general 
plan of this campaign won a prize in the scientific exhibition of the 
Second Pan-American Congress of Ophthalmology in Montevideo, Uru- 
guay in December 1945. M. 
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Society Transactions 
Epitep sy Dr. W. L. BENepictT 


AMERICAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


Frederick C. Cordes, M.D., Chairman 
Robert J. Masters, M.D., Secretary 


Ninety-Fifth Annual Session, San Francisco, July 1 to 5, 1946 


Chairman’s Address: Ophthalmology’s Postwar Responsibilities and 
Opportunities. Dr. FrepericK C. Corpes, San Francisco. 


American ophthalmology is faced with the postwar responsibility 
and opportunity of developing better and more adequate facilities for 
proper specialty training. An increasingly large number of returning 
veterans are seeking ophthalmologic teaching ; and, since the disruption 
of European postgraduate teaching facilities, more Central and South 
American physicians desire training in the United States. 

A three or four year residency in a large university medical school 
is probably the ideal type of training in ophthalmology. The number 
of these regular residencies, however, is inadequate. For residents in 
hospitals deficient in instruction in the basic sciences, the basic science 
course as given by several institytions is recommended. Training can 
also be obtained through preceptorship, but it is essential that the 
physician complete the basic course before starting private practice. 

For Central and South Americans two types of training facilities 
should be available: three year residencies in connection with medical 
schools, and courses that can be given at any time for visiting foreign 
ophthalmologists. This will bring about a better understanding among 
ophthalmologists of the Western Hemisphere. 


This article was published in full in The Journal of the American 
Medical Association (131: 1395 [Aug. 24] 1946). 


Industrial Ophthalmology as of 1946. Dr. Hepwic S. Kunn, Ham- 
mond, Ind. 


It is hoped that through emphasis on a few of the problems in 
occupational ophthalmology more ophthalmologists will become inter- 
ested in this field of their specialty. These problems include visual 
mass testing technics, special corrective procedures, statistical analysis 
of visual data, coordination between top management and the physician, 
safety in eyes, illumination and color, minimum industrial eye service 
and educational opportunities for ophthalmologists and other special 
personnel interested in industrial work. 
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This article, with abstract of discussion, was published in full in 
The Journal of the Americah Medical Association (132: 772 [Nov. 3] 
1946). 


ABSTRACT OF DISCUSSION 


Dr. Derrick T. Var, Chicago: At the moment, the number of 
ophthalmologists is too small to answer the demands that are made 
on them. It is planned to train medical technicians, who will be a 
real aid to ophthalmologists; certainly, industry will be able to use 
these workers. Optometrists can also-be used under the supervision of 
ophthalmologists, so that this great work of industrial ocular problems 
can be improved. At present I do not know what is the best approach 
to the problem of teaching industrial ophthalmology in the medical 
schools. 

Dr. A. C. Dick, San Diego, Calif.: Physicians must become more 
aware of the problems of industrial medicine. New technics in industry 
have created new physical and mental demands on the worker. Ophthal- 
mologists, like other specialists, contribute most if they look on industry 
as a community function and apply their special knowledge for the 
good of the average working citizen. 

Dr. E. H. Cary, Dallas, Texas:, The trouble with present day 
medical education is that so much information must be given to medical 
students in thirty-two weeks that the specialties have been pushed 
aside. I feel that the course in medicine should be extended to about 
one hundred and seventy-eight weeks before graduation, instead of 
one hundred and twenty-eight. This would afford the specialists 
an opportunity to give the student a general training that would be 
worth while. If the course in ophthalmology can thus be extended, I ‘ 
i believe it can supply to industry men who will be far more capable 

than technicians. I cannot concede that a technician, such as an 
optometrist, has the knowledge that is essential to aid accurately the 
people in industry. 


Al 


Postoperative Complications of Cataract Operation. Dr. \VILLIAM 
F. Hucues Jr., and Dr. Witttam C. Owens, Baltimore. 


This article, with abstract of discussion, was published in full in 
the November 1947 issue of the ARcHIVEs, page 577. 


; Esotropia Following Occlusion. Dr. KENNETH C. Swan, Port- 
land, Ore. 


This article, with abstract of discussion, was published in full in 
the April 1947 issue of the Arcuives, page 444. 


Clinical Signs of Diagnostic Importance in Conjunctivitis. Dr. Puit- 
Lips THyYGESON, San Jose, Calif. 


_ A number of clinical signs, both gross and microscopic, are of 
importance in the diagnosis of conjunctivitis. Changes in the regional 
lymph nodes, the lid margins, the limbus and the cornea are of almost 
equal diagnostic importance with those occurring in the conjunctiva 
itself. By such clinical examination it is possible to identify many of 
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the etiologic types of conjunctivitis. When these clinical observations 
are correlated with cytologic and bacteriologic studies, the cause can 
be determined in a high percentage of cases. 

Certain clinical findings are individually pathognomonic of a number 
of etiologic types of conjunctivitis. Thus, the limbal follicles or their 
cicatricial remains (Herbert’s pits) are in themselves unequivocally 
diagnostic of trachoma. Of similar importance are the chalky concre- 
tions (Trantas’ spots) in the limbal excrescences of vernal conjunc- 
tivitis, and the pavement-block-like papillae on the conjunctiva of the 
upper tarsus in palpebral vernal conjunctivitis. 

Most conjunctival changes, however, are not individually pathogno- 
monic, but are only suggestive of certain etiologic types. Examples of 
such nonpathognomonic changes include punctate staining of the corneal 
epithelium, the conjunctivai follicle and extension of limbal vessels into 
the cornea. When several such changes occur siraultaneously, however, . 
they may together point to a specific cause. Thus the extension of 
limbal vessels, when combined with punctate staining of the corneal 
epithelium, subepithelial infiltrates in the cornea and the follicles on 
the upper tarsus, gives a composite picture diagnostic of trachoma. 

In the same way, punctate staining of the corneal epithelium, in 
itself not pathognomonic, is clearly indicative of staphylococcic infec- 
tion when combined with chronic conjunctival inflammation and lesions 
of the lid margins. 


This article was published in full, with abstract of discussion, in 
The Journal of the American Medical Association (133: 437 [Feb. 15] 
1947). 

ABSTRACT OF DISCUSSION 


Dr. JAmMes H. ALLEN, Iowa City: Dr. Thygeson has provided a 
logical and practical basis for beginning the differential diagnosis of 
inflammatory and infectious diseases of the eye. Under Dr. Thygeson’s 
influence, my colleagues and I have used this method not only for 
diagnosis but also for teaching our residents. We find that it is highly 
stimulating to the residents and that it simplifies teaching. It is unfor- 
tunate that time did not permit Dr. Thygeson to extend the differential 
diagnosis which he uses to its logical completion. The beginning is the 
differentiation on the basis of a single manifestation—preauricular 
adenopathy, for instance. The extension, then, is the division into and 
differentiation of such forms of conjunctivitis as the follicular, nodular 
and ulcerative. 

Dr. TRyYGVE GUNDERSEN, Boston: Conjunctivitis alone gives rise 
to few symptoms except those associated with swelling of the conjunc- 
tiva, interference with lacrimal drainage and increased secretion of 
mucus, pus and tears. These, in order, cause a sense of fulness around 
the eyes, some tearing and, lastly, agglutination of the lids, especially 
on awakening. When the cornea becomes involved, new symptoms 
appear. Punctate keratitis, such as that caused by staphylococcus toxin, 
causes pain—occasionally a definite, deep-seated ache in the globe. 
Since it is not uncommon for the superficial punctate lesions to heal 
during the day, with the natural cleansing of the conjunctiva and the 
washing away of the bacterial toxins, the symptoms also disappear. 
Therefore, a symptom of diagnostic importance is ocular pain, severest 
in the early morning and lessening during the day. In contrast to 
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ocular pain, which is severest on arising and less severe as the day 
goes on, there are painful sensations which behave in a reverse manner. 
For imstance, in keratoconjunctivitis sicca the healing of the corneal 
defects occurs during the night, when the lids are closed and the cornea 
is kept normally moist and lubricated. Therefore the painful sensations 
of heat and dryness, of which these patients complain, increase during 
the day. This is particularly true on hot, dry and windy days. Itching 
is a symptom which is most helpful for the ophthalmologist to elicit, 
and its presence should never be overlooked when mentioned spontane- 
ously by the patient. To me, it invariably and exclusively indicates 
allergy. The victim of hay fever knows this. No patient with active 
vernal conjunctivitis fails to give itching as his most troublesome com- 
plaint. It exists even in conjunctivitis due to the prolonged use of 
atropine, and less frequently that of physostigmine salicylate and _pilo- 
carpine. The cause of the itching has never been clearly defined, but 
I believe that it may be due to, or at least is always associated with, 
the corneal stippling which Dr. Thygeson has described as tine punctate 
staining. This change in the cornea is an important type to recognize 
as an entity. Not all the stippled points do stain with fluorescein sodium. 
At the Massachusetts Eye and Ear Infirmary we have accepted Vogt’s 
term, “keratitis epithelialis disseminata,” and, until a better term is 
offered, I suggest that this descriptive one be used. The stippling is 
common; it always exists on the corneas of patients who have active 
vernal conjunctivitis and frequently on the corneas of patients with 
other allergic conditions of the eyes. I offer it as possibly the direct 
cause of ocular itching. 

Dr. I. S. TassMAN, Philadelphia: The oculoglandular syndrome 
of Parinaud was referred to as leptotrichosis, which is what it has 
been understood to be. I wonder whether Dr. Thygeson could add 
anything to clarify the relation of the virus of lymphogranuloma vene- 
reum to the causation of Parinaud’s oculoglandular syndrome. 

Dr. Puitties TuyGesox, San Jose, Calif.: 1 particularly 
interested in having Dr. Gundersen discuss the diagnosfic value of the 
various subjective symptoms of conjunctivitis. Dr. Allen brought out 
the important relations of the various signs and symptoms of conjunc- 
tivitus and showed that, whereas one sign alone may not be diagnostic, 
the combination of two or more signs may be so. This is well brought out 
in the case of oculoglandular conjunctivitis, in which the presence of a 
visibly swollen preauricular node is not in itself diagnostic but when 
combined with small areas of necrosis in the conjunctiva immediately 
points to the etiologic entity of leptotrichosis conjunctivae ( Verhoef ). 
There seem to be two schools of thought regarding the oculoglandular 
syndrome of Parinaud. Dr. Verhoeff, I believe, is of the opinion that 
there is only one type of Parinaud’s conjunctivitis, which is leptotrichosis 
conjunctivae, of which he discovered the causal agent. The late Dr. 
Sanford Gifford strongly urged the use of the term “oculoglandular 
syndrome of Parinaud” to include all the various etiologic types of 
conjunctivitis characterized by the occurrence of large, swollen pre- 
auricular glands. [In this syndrome would be included such etiologic 
entities as tuberculosis of the conjunctiva, conjunctivitis associated with 
lymphogranuloma venereum and syphilis of the conjunctiva. Ten or 
more entities would be included in this group. I personally prefer 
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the term “oculoglandular syndrome of Parinaud” for use in describing 
a conjunctivitis of this type, at least until the causative agent has been 
determined, which in many cases will be difficult or impossible. 


Goniotomy for Congenital Glaucoma: Urgent Need for Early Diag- 
nosis and Operation. Dr. Orro BarKAN, San Francisco.. 


This article was published in full, with abstract of discussion, in 
The Journal of the American Medical Association (133: 526 | Feb. 22] 
1947). 


ABSTRACT OF DISCUSSION 


Dr. Meyer Wiener, Coronado, Calif.: Dr. Barkan’s method of 
incising the trabeculae so as to permit a flow of aqueous into Schlemm’s 
canal gives the best promise of favorable results in treatment of con- 
genital glaucoma. This is especially true if one is able to operate in 
the early stages, before complete closure of the canal takes place. Dr. 
Barkan lays particular stress on corneal cloudiness as a clue to the 
early diagnosis of congenital glaucoma. This must not be confused with 
rupture of Descemet’s membrane due to pressure on the globe during 
delivery. In this case, however, the cloudiness would not disappear 
during the day, as it does in the cases of glaucoma. I wonder whether 
Dr. Barkan has ever used two small, bent hair pins to separate the 
lids, instead of the ordinary lid retractors; the hair pins give a great 
deal more room, and I found them more satisfactory. An objection to 
the use of deep anesthesia in measuring the tension in infants is that 
the eyes diverge and rotate up, so that one cannot place the tonometer 
in the exact center of the cornea, as is essential for exact readings, 
I see no more objection to the local instillation of an anesthetic in the 
infant, combined with first stage anesthesia, than there would be in 
the adult. I question the statement that amblyopia is due to nonuse 
alone. I have seen a case in which the gperation was performed forty 
years after the development of the cataract, with resulting 20/20 vision. 
| have never seen a true glaucomatous, undermined cup disappear in 
any circumstances, and it is hard for me to conceive how it can occur, 
although I should hesitate to question Dr. Barkan’s statement to this 
effect. I am glad that he makes the distinction between goniotomy in 
the infant, which consists in removing the occluding fetal membrane 
from the angle, and goniotrabeculotomy in the adult, the object of 
which is to incise the angle wall—that is, the trabecular body itself. 
This would also answer the question put by Dr. Allen as to whether 
the operation should be called goniotomy or trabeculotomy. The results 
obtained by Dr. Barkan in his operations for congenital glaucoma are 
so far beyond those of any method heretofore used that one can safely 
predict that his method will be universally adopted for this type of 
glaucoma, which, in my experience, gave less promise with the methods 
before available than any other type of glaucoma. [For the purpose of 
handling cases of congenital glaucoma alone, Dr. Barkan has made one 
of the important contributions to ophthalmic surgery in modern times. 


Dr. DourRMANN K. PiscuHet, San Francisco: Dr. Barkan gives 
us information on 88 eyes in 51 patients, all observed by him. Of 
these, he operated on 76 personally. In 36 of the cured eyes the tension 
has been normalized for over four years. While the time is too short 
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to be certain that a final answer has been provided to this difficult 
problem of hydrophthalmia, Dr. Barkan’s results should make us all 
hopeful that we are at last on the track of the correct solution. The 
general opinion is that the prognosis in this disease is poor. More or , 
less complete blindness in the affected eyes has been the usual fate. 
Therefore, good results in a large series of cases should give us hope 
that patients with congenital glaucoma can be helped if treated properly. 
There has been a general misunderstanding as to how goniotomy is 
performed at present. It was first thought that an incision was made 
in the angle, a direct opening being made into Schlemm’s canal. This 
is not the case. In these hydrophthalmic patients there is an embryonic 
rest of spongy tissue in the angle which prevents the aqueous from 
reaching and filtering through the trabecular area. This operation 
aims at stripping off or wipirg off enough of this tissue to open this 
angle sufficiently to allow normal filtration. The two main points of 
the paper bear emphasis, the importance of early diagnosis and of early 
operation. Patients operated on in the first year of life seem to do 
best. I have had the opportunity of seeing several of the patients with 
whom Dr. Barkan has been successful, each with a good, clear cornea. 
Dr. Tuomas D. ALLEN, Chicago: Dr. Barkan has performed a 
service in describing the early signs and symptoms of infantile glaucoma, 
and especially in emphasizing the necessity of determining the intra- 
ocular tension with the patient under deep general anesthesia. Several 
years ago my colleagues and I were having difficulty in comparing the 
tensions of the patients in one room and the tensions of patients in 
another. One of the assistants lay down on a bench; I took his tension, 
and then asked him to squeeze his eye. Meanwhile, | held his lids open 
carefully, so that there was no pressure on his eye; the tension imme- 
diately went up over 20 points, from a normal reading to about 40 mm. 
If this happens in adults, how much more likely is it to happen in a 
baby? All are familiar with the stage of excitement during the induction 
of general anesthesia. If the gross muscles of the body are in a state 
of spasm, one cannot be sure that the ocular and orbital muscles are 
relaxed. Deep anesthesia is necessary for intraocular tonometry in 
babies. I have occasionally attempted the same operative procedure, 
but I have not had nearly so many cases as has Dr. Barkan. My first 
difficulty came with the first patient on whom | attempted the operation 
—a blind girl with numerous elongated peripheral anterior synechias, 
which I cut. Much bleeding followed from the capillaries in some of 
the synechias. I should never have attempted the operation in such a 
case. My greatest objection to this surgical procedure is that several 
operations are often necesary. Sometimes several are necessary in 
other types of surgery, too; but usually when other decompressions 
are attempted, one operation suffices. I agree that the operation is 
seldom effective after the eyeball has been enlarged for some time. 
That one so seldom sees and recognizes the situation before enlargement 
has taken place may be the reason that we have not had as great success 
as has Dr. Barkan. One should not attempt goniotomy without careful 
gonioscopic examination. Only by careful study of our cases can we 
select the proper treatment. With careful operative technic, I feel sure 
that the average skilled surgeon will find this operation a great help 
in the prevention of blindness. 
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Dr. Epwarp B. Suaw, San Francisco: Congenital glaucoma is 
infrequent, but we are grateful to Dr. Barkan for having educated 
us on the importance of this subject. We were formerly content to 
feel that this was an abnormality seldom seen and that, if it was encoun- 
tered, there was so little to do about it that the pediatrician need not 
be much concerned. Dr. Barkan’s work has called to our attention the 
diagnostic features of the abnormality and has impressed on us the 
importance of prompt and adequate therapy. I suppose that in the 
past most of these patients have eventually come under the care of a 
good ophthalmologist ; but I am fearful that many of them have been 
temporized with too long with the idea of their having either an infec- 
tious or a metabolic disturbance and that a considerable and regrettable 
loss of time has occurred. Now that we have learned to recognize the 
importance of this emergency and the proper operative care, I have 
been particularly impressed with the success of the end results. There 
is in all pediatrics no more delightful result than to see good vision 
after operation in such a patient, who had the prospect neither of 
seeing nor of looking well. 


Dr. Peter C. Kronretp, Chicago: 1 should like to put myself 
on record as a recent convert to the idea of goniotomy as the specific 
operation for the type of congenital glaucoma in which a layer of 
embryonic tissue covers the anterior wall of the angle. This layer of 
embryonic tissue may escape attention, but in most ‘cases of congenital 
glaucoma such a layer is present. Again, we must ask ourselves the 
question: Is “goniotomy” the proper term for this operation? As it 
is practiced now, it is a stripping of the trabecular area without any 
actual incision. It would be helpful if Dr. Barkan would describe the 
operation in exactly the way in which he now does it. It is clear to 
me that goniotomy as it is practiced now gives much better results 
than iridencleisis. There are successes with iridencleisis, but the fre- 
quency of those successes is much lower than that in Dr. Barkan’s series. 
I should like also to apologize to my colleague from Chicago, Dr. Allen, 
whose paper before the meeting of the American Ophthalmological 
Society in 1944 I had the pleasure of discussing. At that time Dr. 
Allen presented a case of hydrophthalmos in which he had performed 
goniotomies, with successful results. The gonioscopic picture in that 
case resembled the picture after a cyclodialysis; and in my discussion 
I erroneously arrived at the conclusion that Dr. Allen had cured that 
patient with a cyclodialysis which he had done by a rather devious route. 
I now believe that the principle of that operation was the principle of 
goniotomy, namely, the stripping of the trabecular area. A dissecting 
spatula introduced into the anterior chamber at an angle from the front 
will accomplish such a stripping more easily and extensively than a 
dissecting spatula introduced from behind. Goniotomy represents a 
definite progress in the treatment of hydrophthalmos. 


Dr. Orro BarRKAN, San Francisco: Dr. Wiener’s suggestion of 
the use of hair pins appeals to me as a good one. Disappearance of a 
cup after normalization of pressure is mentioned in Anderson’s book 
(Hydrophthalmia or Congenital Glaucoma, London, Cambridge Uni- 
versity Press, 1939, p. 104). There was 1 case of this occurrence in 
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my series. I use the contact glass if the cornea is transparent. It is 
a great comfort in cases of monocular patients to operate with the 
contact glass and to be assured that a hemorrhage will not occur. All 
patients with a transparent cornea reacted excellently to the operation 
performed with the glass and did not require repetition. I have tried 
air as an aid to goniotomy, but in the adult the loss of magnification 
is a handicap. How it will turn out in operations for congenital glau- 
coma remains to be seen. I am obliged to Dr. Pischel for calling atten- 
tion to the stripping of the angle and to Dr. Allen for his remarks on 
the technic of goniotomy. Dr. Kronfeld raised the question of the name 
of the operation, “‘goniotomy.” It is true that it is not an incision. In 
the first cases I did incise, but there are definite handicaps if one gets 
an adhesion of the root of the iris to the area of incision in the angle 
wall. I now use a rather dull-pointed knife, with the intention not of 
making a counterpuncture, but merely of stripping the embryonic tissue 
from the angle wall. In none of these cases have I seen an internal 
cyclodialysis, except possibly in 1 case. In adults it is true that the 
reduction of pressure following goniotrabeculotomy may be the result 
of an internal cyclodialysis. That is not the purpose of the operation, 
however ; the intention in operation on adults is actually to incise the 
trabecular body. With infants the intention is to strip the angle of fetal 
| tissue. I should like also to thank Dr. Shaw for calling attention to the 
. pediatrician’s point of view, which is important because so many infants 
with this condition are first seen by the pediatrician, and he should be 
aware of the possibility of glaucoma. 


A Neglected Cause of Secondary Glaucoma in Eyes in Which the 
Lens Is Absent or Subluxated. Dr. Paut A. CHANDLER and 
Dr. Cart C. JoHNnson, Boston. 


This article, with abstract of discussion, was published in full in 
the June 1947 issue of the Arcuives, page 740. 


Inheritance of Retinoblastoma: Two Families Supplying Evidence. 
Dr. Harotp F. Farts, Ann Arbor, Mich. 


A new pedigree is presented with evidence of bilateral retinoblastoma 
in female identical twins, the disease appearing at approximately 6 
months of age in both. In the absence of surgical or roentgen therapy, 
fairly rapid intracranial extension of the tumor led to the death of both 
children. This is the third reported instance of retinoblastoma in identical 
twins. 

A second new pedigree presents another family in which both the 
horizontal and the vertical occurrence of retinoblastoma was observed. 

Retinoblastoma may have different genotypes, and it is not necessary 
to interpret all pedigrees in terms of a single mechanism of inheritance. 

Parents who have produced a child with retinoblastoma should be 
urged to discontinue having children, and children surviving enucleation 
for retinoblastoma should be sterilized. 


This article was published in full, with abstract of discussion, in 
of the American Medical Association (133: 171 [Jan. 18] 
1947). 
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ABSTRACT OF DISCUSSION 
Dr. A. B. Reese, New York: I should like to cite 2 tragic instances 
illustrating the practical importance of what Dr. Falls has said. A 
father who in infancy had had both eyes enucleated because of retino- 
blastoma was not told of the danger of reproducing the disease, and 
his only child had bilateral retinoblastoma and bilateral enucleation. 
The child is still living, after several years. 


A father who had bilateral retinoblastoma and bilateral enucleation 
in infancy was advised after marriage that it would be safe to have 
children. The first child had bilateral retinoblastoma and bilateral enu- 
cleation and survives. Before the fate of the first child was known, a 
second child was conceived. This child also has bilateral retinoblastoma, 
for which an enucleation has been done on the eye with the more advanced 
growth. The fellow eye is being treated with radiation. 


Dr. C. WILBUR Rucker, Rochester, Minn.: In the light of present 
knowledge, Dr. Falls is certainly correct in urging that parents who 
have produced a child with retinoblastoma discontinue having children 
and that persons who survive enucleation for retinoblastoma remain 
childless. With respect to the latter, however, he is taking a hazardous 
step when he advocates sterilization during childhood. Society would 
benefit by it, without a doubt, but the physician who performs a steriliz- 
ing operation on a child, in the absence of a specific statute to the 
contrary, makes himself liable to a suit for assault, instituted by the 
patient when he reaches the age of 21 years. It is my opinion that the 
physician should not risk the possibility of a ruinous legal suit, even 
for his convictions about eugenics, and that he had better content himself 
with giving advice on the use of contraceptives. 


Dr. HArotp F. Ann Arbor, Mich.: Lesions resembling 
retinoblastoma have been produced by synthetic substances. In this 
respect, it is important to state that the genes are complex chemicals, 
and thus effect mutant changes, possibly in a manner similar to that 
of noxious agents. It is impossible for the clinician to determine, in 
many isolated cases, whether the anomaly in question is the effect of a 
genetic influence or that of a noxious chemical or physical factor. Dr. 
Rucker has suggested that it is legally dangerous to advise sterilization 
of minors. I agree, but for the benefit of the race, and also to prevent 
the misery, the pain and the discomfort to both the parents and the 
affected offspring, 1 strongly advocate sterilization. We as physicians 
can only advise; the initiative falls on the parents. 


Practice of Neurology in the United States. Dr. Percivat BalILey, 
Chicago. 


The author analyzes and discusses the relation of psychiatry and 
diagnostic neurology and that of neurosurgery and diagnostic neurology. 
He asserts that pure clinical neurology has reached an all time low in 
this country. He concludes that neurology should strengthen its ties 
with neurosurgery and should divorce itself from psychiatry. 
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Present Trends in the Practice of Neurology. Dr. GrorGE \VILSON 
and Dr. CHartes Rupp Jr., Philadelphia. 


From many quarters, there arise divers voices intimating that in 
this day and time the clinical neurologist is destined to become merely 
an anachronism. Chief among those anticipating the early demise of 
the clinical neurologist is his ¢olleague, the psychiatrist. Originally 
motivated by the intention of stressing the interdependence of body 
and psyche, it appears that, with a few exceptions, most of the psycho- 
somaticists have become too preoccupied with the aspects of the psyche, 
to the neglect of the soma. Regardless of whether the cause of the 
so-called functional psychoses ultimately proves to be neuronogenically 
or psychogenically determined, the psychiatrist can no more hope to 
comprehend the problems of his present day patients if he is devoid 
of any knowledge of clinical neurology than can the neurologist attempt 
to treat even the simplest form of paralysis without some knowledge 
of the structure and functions of the personality. If the neurologist 
can acquire a respectable mastery of the fundamentals of psychiatry, 
is it beyond the capability of the psychiatrist to possess an equivalent 
knowledge of the basic anatomy, physiology, pathology and clinical dis- 
turbances of the nervous system? 

In the warfare against the ravages of disease of the nervous system, 
there is no place for internecine strife and bickering as to what is purely 
neurologic and what is purely psychiatric, or purely neurosurgical. 
Future progress requires the coordinated teamwork of the clinical 
neurologist, the psychiatrist, the internist and the neurosurgeon, mutually 
strengthened by the assistance of the neuroanatomist, the neurophysiol- 
ogist, the neuropathologist, the biochemist and workers in the other 
basic medical sciences. 


This article was published in full, with abstract of discussion, in 
The Journal of the American Medical Association (133: 509 [ Feb. 22] 
1947). 

ABSTRACT OF DISCUSSION 


Dr. J. M. Nretsen, Los Angeles: I wish to point out that clinical 
neurology is only staggering a little; it is not going down. Let us see 
what has happened in psychiatry in the last few decades. Every advance 
in psychiatry that has been made in the last few decades has been made 
on the basis of the concept that the mind resides in the brain. Insulin 
shock replaced the former psychotherapy of dementia precox. Metrazol® 
shock, and then electric shock, came along, and have even surpassed 
insulin shock in therapeutic results. These methods of therapy do not 
shock the patient into a willingness to get well; they make him well in 
spite of himself by correcting to a large extent the abnormal condition that 
exists in the brain. The brain is the organ of the mind. Every thought, 
every idea of any sort, every hallucination, every delusion, has a neural 
basis. There cannot be a thought without its traveling over the neurons 
of the brain. 5 

There are many things which we neurologists do not know. We do 
not have any idea, or misconception, that there is a certain focus in the 
brain a lesion in which will produce a psychoneurosis. We believe that 
a psychoneurosis results from a poor use of normal structure. We do 
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not want to pretend to know anything which we do not know; we wish 
only to extend gradually, perhaps slowly. But we believe that within 
another half-century psychiatry will be well understood on the basis 
of neurology. 

With regard to the neurosurgeon and clinical neurology, there is 
a certain temperamental difference between a surgeon and a clinical 
neurologist. A surgeon wants action, and he wants it in a hurry. He 
wants to remove that lesion and have the patient well. He is not much 
of a philosopher as a rule. The neurologist has the philosophic attitude 
of the psychiatrist and the technical leaning of a neurosurgeon, and 
that is where he comes in. He is willing to spend months, if necessary, 
in studying and restudying the case and in deciding whether surgical 
intervention is needed. I think that there will be a constant, good 
liaison between the neurosurgeon and the neurologist simply because 
they are necessary to each other. 


Dr. Joun B. Doyte, Los Angeles: It is greatly to the credit of 
Dr. Wilson and Dr. Rupp that they have brought into the open the 
discussion of a problem of such fundamental importance. Swciety at 
large, and the medical profession in particular, has for several genera- 
tions been threatened by the development of a dichotomy between those 
interested in the total expression of the nervous system of man and 
lower animals and those interested solely in psychiatric norms and 
deviations. The problem has been complicated during the twentieth 
century by the evolution of neurosurgery and, to a lesser degree, by 
the changing purviews of the internist, the pediatrician, the syphilologist 
and the allergist. In my opinion, the situation which confronts those 
of us who are interested in the nervous system as a whole, in the advance- 
ment of knowledge and in the elevation of standards of practice in 
neurolpgy and psychiatry is not one which should put us on the 
defensive or lead to acrimonious generalizations or ultimatums. The 
logical approach to anything like a satisfactory resolution of the evils 
that have arisen, and the greater ones that hover in the future, is 
through a program of education of the people as a whole and of admin- 
istrators of the medical services of the Army, Navy and public health, 
of hospitals and of medical schools. Such a campaign may at first 
glance appear grandiose and impractical. Yet it is the means by which 
the more vocal portion of our specialty has advanced itself to a point 
where it threatens the extinction of progress in neuroanatomy, neuro- 
physiology, neuropathology and clinical neurology, the sciences from 
which psychiatry has derived its essential substance. 

Dr. Water F. ScHALLER, San Francisco: I practice neurology 
by choice, but psychiatry by necessity of keeping busy, because of the 
inclusion of clinical neurology in so many other specialties and the 
close relation between neurology and psychiatry. It is apparent from 
Dr. Rupp’s report that the psychiatrist often lacks a sufficient founda- 
tion in neurology or has forgotten what he has learned about neurology. 
Assuming that the latter is true, perhaps the explanation is not too 
difficult because of the wide field that psychiatry is now attempting to 
cover. For example, I have had requests to examine patients who 
wished consultations because of household dissensions, maladjustment 
in marriage, unrequited love or draft evasion, because they were dissat- 
isfied pensioners or because they wished to evade the penalties of the 
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law. I often advise these patients to consult their parents, their relig- p 
ious adviser or their lawyer or, as an alternative, to go to a psycho- 
analyst. Is it, then, any wonder that many psychiatrists cannot keep 

pace with scientific advances in neurology and psychiatry? I find that 

“neurology” is defined in Webster’s “New International” as “that branch 

of science which treats of the nervous system.” Unless psychiatrists 

object to this definition, they must admit that their specialty is but a 

part of neurology. I shall conclude by quoting a paragraph of Dr. 

Pearce Bailey's paper read before the American Neurological Associa- 

. tion last week. It is so conservative and so well worded that I am sure 
that those of you who heard it will be pleased to hear it again. “I do 

not believe that the existing predominance of a psychologic orientation 
constitutes a valid cause for alarm to clinical neurologists. After all, 

the psychologic approach represents only a particular method or technic 

for the investigation of the disorganized nervous economy. It cannot 
presume to rise above the constellation of physiologic and social forces, 
of which it is a part, any more than water can be expected to rise above 

its source.” 


Dr. Rotanp P. MacKay, Chicago: Lest it be thought that this 
is merely a session of breast beating on the part of neurologists, I should 
| like to emphasize two points. The neurologist himself is often to blame 
| for the difficult situation in which he finds himself. Many neurologists 
have so divorced themselves from the knowledge of medicine and sur- 
gery in general that they are placed by their confreres in the class of 
partial physicians. Perhaps that condition arose from the fact that 
neurologists originally were closely associated with state hospitals and 
lived in an ivory tower, far from the practice of medicine. A good 
neurologist is one who knows general medicine, because the majority 
of symptoms which come under his purview have their origin in 
general conditions. If the neurologist wants to endear himself to the 
heart of the internist, he will have to know more about. general medi- 
cine, and so make his specialty applicable in the mind of the internist. 
: My second point is that the neurologist’s difficult situation is in no 
1 small part due to the referring physician, sometimes the ophthalmologist. 
Because of the unpretentious role of medical neurology and the brilliance 
of neurosurgery since Horsley, because the. sunlight of popular attention 
glitters on the silver scalpel in the surgeon’s hands and because neuro- 
j surgery deals with organic conditions, the average physician has come 
to identify organic neurology with neurosurgery and, contrariwise, to 
identify the neurologist with the functional or psychogenic disorders. 
It is not necessary to send every patient with a homonymous field 
defect to a neurosurgeon. Perhaps the majority of patients who have 
field defects should go to a medical neurologist rather than to a neuro- 
surgeon. It is not necessary to send every patient who limps or has 
some motor difficulty to a neurosurgeon. In fact, the neurosurgeon, 
because of his diagnostic limitations and because his attention is directed 
primarily to surgical conditions, is not able to make a correct and 
thoroughgoing appraisal of such cases. The fault is the neurologist’s 
in not keeping his mind open to the whole broad field of medicine, and, 
second, it is the fault of the referring physician, because he identifies 


+ 
Ad 
ae 
. 
or 


SOCIETY TRANSACTIONS 381 


organic conditions with surgical intervention. Both these mistakes 
can be rectified easily, and perhaps the future of neurology will be 
much brighter than the Cassandras think. 

Dr. Henry R. Viets, Boston: I should agree that neurology is 
at a low ebb; but, as I see the subject, the tide is turning, and turning 
rapidly. Witness the extraordinary enthusiasm of the meeting of the 
American Neurological Association last week in San Francisco under 
Dr. Schaller, the establishment of a strong department of neurology 
in the University of California Medical School under Dr. Aring and 
the fact that we are discussing this very problem here at the meeting 
of the American Medical Association. Neurology can be advanced 
only by neurologists. The minute a department in a medical school, 
or even in a hospital is abandoned, as has unfortunately occurred in 
this country, neurology falls to a low level as far as the advancement 
of knowledge of nervous diseases is concerned. In a medical school, 
perhaps our primary duty is to train medical students; and we must 
realize that a sound training in neurology is essential for the practice 
of general medicine, which, after all, is what 85 per cent of our students 
are going to do. Osler used to say that 15 to 20 per cent of his diagnostic 
problems in consultations were neurologic, and 50 per cent of his early 
papers were written on neurologic subjects. He, like every outstanding 
internist, was a good neurologist; but the exceptions are many, and 
the average internist or specialist in other fields of medicine cannot be 
a good neurologist. Only the neurologist can be a good neurologist, 
and only the neurologist will advance the knowledge of disease of the 
nervous system. 


Ocular Manifestations of Psychosomatic Disorders. Dr. Davin O. 
HarriInGton, San Francisco. 

The precision of diagnostic and therapeutic procedure available to 
ophthalmology has led to a conspicuous neglect of psychic factors in 
ocular disease. Prolonged, but reversible, physiologic disturbance can 
eventually give way to irreversible organic disease in the eye. as well 
as in other body systems. The following ocular manifestations of 
disturbed psychosomatic relations were described and discussed: 

1. Ocular manifestations of vasomotor disturbance 

(a) Amaurosis fugax 
(b) Migraine 
(c) Neurocirculatory asthenia 
(d) Central angiospastic retinopathy 
(e) Raynaud’s disease 
2. Glaucoma 
3. Ocular manifestations of hysteria 


This article, with abstract of discussion, was published in full in 
The Journal of the American Medical Association (133: 669 [March 8] 
1947). 


ABSTRACT OF DISCUSSION 


Dr. GeorGe S. Campion, San Francisco: The presenting ocular 
symptom, as Dr. Harrington has pointed out, was a transitory “black- 
out” in an unusual number of cases. It occurred in periodic epidemics 
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when personnel were to be dropped from classes in a technical training 
school for scholastic reasons. Personnel failing in a training course 
were shipped out immediately with a rating of seaman, second class, 
to get some first hand knowledge of the war, so that it was simple to 
understand the emotional disturbance which preceded the visual symp- 
toms. Occasionally, true migraine would appear in this group, often 
with the initial attack. The patients with migraine all had good grades 
up to a certain point and then dropped to the bottom of the class. The 
threat of failure then precipitated the attack. I saw 1 case of central 
angiospastic retinopathy in this group. I had first seen the patient 
three months previously because of bilateral acute contagious conjunc- 
tivitis, and I had difficulty getting him out of the hospital. He left 
quietly after two weeks and then cante back with a corneal foreign 
body, which was removed. I went through the same procedure again, 
arranging for a‘gastrointestinal series of tests and a psychiatric consulta- 
tion. The latter revealed an anxiety neurosis not judged sufficient for a 
survey with a view to his removal from the service. He reported to 
duty again after several weeks, and a short time later returned to me 
with the complaint that his right eye had lost its vision that morning 
at about 11 a. m. He knew the exact time because he tested his vision 
twice a day! Examination revealed typical acute central angiospastic 
retinopathy. He received treatment with all the vasodilators which can 
be used with safety, including intravenous injections of typhoid vaccine, 
and had three sessions with the psychiatrist. The edema subsided in 
four days, which is the shortest time in which I have ever seen this 
occur, but the macula was permanently damaged. The patient was a 
radio singer in civilian life, and I firmly believe that the attempt to make 
an aviation machinist’s mate out of him caused him to lose the vision 
ot one eye. 

Dr. Meyer A. Zevics, San Francisco: The role which psycho- 
dynamic mechanisms play in vasomotor diseases, such as Raynaud's 
disease, migraine and retinal angiospasm, has not been clearly appreciated 
by most practitioners. Dr. Harrington has shown how certain types 
of ocular disturbances, particularly amaurosis fugax and angiospastic 
retinopathy, have, in the light of psychodynamic principles, become 
more clearly understood and nosologically alined. Dr. Harrington has 
pointed out the dynamic relation between psychic conflict and autonomic 
instability in patients with these types of ocular disturbance. My own 
experience in the Navy has borne this out almost exactly. Dr. Har- 
rington and I had been studying these cases among Naval personnel 
simultaneously in different parts of the world. We later discovered 
that we had arrived at similar conclusions regarding the role of psycho- 
somatic factors in such cases, particularly in cases of angiospastic retinop- 
athy which had developed in military personnel under the stress of 
combat. These anxiety or fear states constitute the core about which 
subsequent psychosomatic reactions characteristically develop. I do 
not believe that the ophthalmologist can remain content to treat such 
patients merely by asking them to abstain from smoking or by prescrib- 
ing an antispasmodic drug to be used when symptoms of retinal spasm 
occur, or to prescribe such treatment in cases of angiospastic retinopathy 
after a central scotoma is already demonstrable and unmistakable organic 
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changes in the retina are visible. Since the psychic disturbances of 
civilian life are, as a rule, slowly engendered and often date back to 
early life, persons with ocular disturbances of this type should be given 
the opportunity of a “preventive” psychotherapy, in which defects of 
personality or neurotic conflicts are dealt with, even though those 
psychic disturbances may not, from an ophthalmologic standpoint, seem 
directly related to the presenting ocular disturbance. 


Dr. Artuur J. Bepetrt, Albany, N. Y.: I shall, at Dr. Harring- 
ton’s suggestion, show you what central angiospastic retinopathy looks 
like. The slides are photographs of the fundus, showing preretinal 
edema in its various stages. At the onset there is a dark circle with 
a brilliant convex surface overlying the macula. As the edema subsides, 
the circle enlarges until it finally disappears, leaving fine dots of deep 
pigmentation. This cycle of development was first reported by me in 
1928. The cause of the Tlisease is not established. The photographs are 
shown to supplement Dr. Harrington’s excellent paper. 

Dr. WALTER S. ATKINSON, Watertown, N. Y.: In the discussion 
of Dr. Harrington’s interesting paper, it might be appropriate to report 
the observation of lenticular opacities in 3 patients after treatment with 
electric shock. As Dr. Hartington did not have time to present his 
whole paper, I do not know whether he refers to cases in which treat- 
ment with electric shock is used. The lenticular opacities in the patients 
referred to were mostly subcapsular and in the superficial cortical 
fibers. The patients were in the second or third decade of life. Two 
had heen examined by me prior to the treatment and no lenticular 
opacities had been observed. Two have been under observation for 
over two years, and the opacities have not increased. The third com- 
mitted suicide before any progress in the opacities was noted. Since 
no report of lenticular opacities following treatment with electric shock 
has been found in the literature, it might seem advisable to have an 
examination of the eyes, with particular attention to the lenses, prior 
to treatment with electric shock and afterward. 


The Surgical Problem of Intracranial Aneurysin and Allied Vascular 
Lesions. Dr. JouN Martin, Chicago. 


The author analyzed 52 cases of vascular anomalies of the brain. 
Of these cases, 17 were of arterial aneurysm, 10 of arteriovenous fistula 
and 25 of congenital malformations. Except for the relation between 
trauma and carotid-cavernous fistula, few patients gave reliable hints 
as to the cause of their disease. The duration of symptoms varied from 
immediate onset to as long as thirty years. 

Roentgenography and cerebral angiography were helpful diagnostic 
adjuncts in a number of cases. Treatment is difficult and may include 
craniotomy or ligation of the internal carotid artery. ‘ 


ABSTRACT OF DISCUSSION 
Dr. Joun Rarr, Portland, Ore.: Surgeons have been hesitant 
about attacking intracranial aneurysms because of two factors, namely, 
the difficulty of localizing the aneurysm and the hazards attending sur- 
gical treatment. Advances within the last ten years have proved helpful 
both in localization and in surgical treatment. Dandy’s monograph, 


: 
| 
| 
pe 
| 
3 
a 
4 
| 
. 
| 
) 


384 ARCHIVES OF OPHTHALMOLOGY 


published two years ago, helped to clarify the localization of aneurysms 
from clinical signs. However, for the localization of small leaking 
aneurysms, methods other than clinical signs must be used, and cerebral 
arteriography seems the most promising. Hemorrhage from leaking 
aneurysms is so often ultimately fatal that, even though technically 
difficult, arteriography must come into greater use. I have had little 
success in injecting a colloidal suspension of thorium dioxide into the 
carotid artery without exposing the vessel in the neck. Others report 
that they have mastered the closed technic. Once an aneurysm has 
been localized by clinical methods or by arteriograms, the question 
arises whether the involved vessel can be safely ligated. The Matas 
test may answer the question. I have never been convinced that digital 
compression of the common carotid artery once or twice a day for two 
weeks will stimulate the production of an adequate collateral circulation 
in patients who will not tolerate ligation of the internal carotid artery, 
I always perform all ligations of the internal carotid artery with the 
use of local anesthesia and compress the internal carotid artery for at 
least thirty minutes before final ligation. However, even though no 
untoward symptoms develop for thirty minutes, the surgeon’s worries 
are not over. An illustration is the case of a woman aged 39 seen about 
one year ago with the typical signs of an aneurysm of the right internal 
carotid artery. The internal carotid artery was ligated with heavy 
silk over preserved fascia, the latter being used to prevent injury to 
the intima. She tolerated the ligation well for twenty-four hours; then 
hemiparesis developed. Now, a year later, she still has slight spasticity 
of the left side, but the proptosis of the right eye and the ophthalmoplegia 
have disappeared. In my experience, congenital angiomatous malfor- 
mations are frequently accompanied with epilepsy. I have on occasion 
operated on such patients and attempted to remove or obliterate the 
vessels but have had little success in decreasing the frequency of the 
seizures. Pilcher reported that 2 of his 3 patients treated by radical 
operation were relieved of epilepsy. 

Dr. Hate A. Haven, Seattle: I was especially interested in Dr. 
Martin’s observation that headache was a common and major symptom 
in patients with aneurysm. I note that he qualified that statement by 
saying, “among whom there was a high incidence of intracranial bleed- 
ing.” | wonder how often, in his experience, such headaches occurred 
in cases of discrete aneurysm in which, as far as he could determine, 
there had not been bleeding, and how often the headaches had occurred 
prior to the occurrence of the intracranial bleeding. Several years ago 
Dr. B. T. Horton, of the Mayo Clinic, pointed out that in many cases 
of hemicrania or migraine-like headaches a relatively discrete aneurysm, 
frequently intracerebral, was thought to be a causative factor in the 
headache. .\ll too often one first sees the patient after he or she has 
had a disabling, severe, or even fatal, hemorrhage irom a lesion of 
this kind. Is there anything in the symptoms or findings in Dr. Mar- 
tin’s cases which would lead one to an earlier diagnosis or a logical 
treatment for such lesions, aside, perhaps, from one’s daring to make 
an earlier angiographic study in cases in which there is a remote sus- 
picion? | am well aware that for years there has been much controversy 
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over the question of preliminary compression before ligation of the 
carotid artery. Personally, since an unhappy experience several years 
ago, in which the patient died with massive softening of almost the 
entire left hemisphere after ligation of the internal carotid artery, pre- 
ceded by preliminary digital compression, I have used a collar type of 
compressor, similar to the one devised by Keegan, and for a gradually 
increasing time. Since I have followed this practice I have had no 
untoward results. I should like to call attention to the preliminary control 
of both carotid arteries, as advocated by Hamby, in attacking the intra- 
cranial vascular lesions. 


Dr. CULLEN Warp IrtsH, Los Angeles: In a rather extensive study 
of vascular encephalopathy, accomplished several years ago, there was 
included a briefer survey of aneurysms found in 1,000 cases of cerebral 
vascular accidents observed at 12,503 necropsies. In this group, 40 
cerebral aneurysms were demonstrated in 32 cases. Aneurysmal rupture 
appeared in 20 of the 32 cases, and the aneurysmal dilatation remained 
unruptured an equal number of times. Twenty-nine of the 40 aneurysms 
were present in 25 cases of cerebral hemorrhages, which had resulted 
from ruptured aneurysm in 20 cases and from other vascular ruptures 
in 5. Five aneurysmal dilatations appeared in 3 brains in which throm- 
botic processes had occurred, and 6 aneurysms were found in 4 brains 
in which neither hemorrhagic nor thrombotic lesions were present. The 
sites of the 40 aneurysmal lesions in this series were as follows: Fifteen 
were in the middle cerebral artery, with 5 ruptured; 8 in the anterior 
cerebral artery, with 6 ruptured ; 7 in the basilar artery, with 4 ruptured ; 
5 in the vertebral arteries, with 1 ruptured on each side; 3 in the left 
internal carotid artery, with but 1 ruptured, and 2 in the anterior com- 
municating arteries, with both ruptured. Twenty of the lesions were 
on the left side and 11 on the right side, and 9 were nonlateralized, 
with involvement of the anterior communicating and basilar arteries. The 
carotid system was involved in 28 cases and the basilar system in 12 
cases. The causal factors in the production of the aneurysms in the 
32 patients appeared to be: congenital developmental anomalies in 10; 
emboli, in 4+; arteriosclerotic disease, in 13; atheromatous lesions, in 1, 
and syphilis with resulting arteriosclerotic processes, in 2. The ages 
of these 32 patients varied from 27 to 81, with an average of 52.4 years. 
Fifteen were men and 17 were women. For but 6 there were reports 
of premonitory symptoms of the presence of an aneurysm. I would 
bespeak more conscious thought in all cerebral vascular conditions with 
regard to the possible presence of aneurysms. The incidence, of course, 
is not high, but with the increasing technical ability of our neurosur- 
geons, many of these aneurysms can be attacked and lives saved. 

Dr. ARTHUR J. Bepett, Albany, N. Y.: Four colored photographs 
in 2 cases were presented. The first case was that of a woman aged 52 
who reported six days after a cloud came before her right eye, Vision 
was 1/200; the pupil was 3 mm, in diameter and was regular and active ; 
the media were clear; the disk was swollen 3 D., with several fine, 
superficial retinal hemorrhages, and the veins were overfull. The field 
of vision showed pronounced contraction, with a large, oval central 
scotoma. The diagnosis of aneurysm was made by Dr. Horrax. After 
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roentgen ray treatments the patient showed great improvement. In 
her subsequent photograph the right disk was pale and sharply and 
clearly outlined. Both the arteries and the veins were smaller than 
normal. Vision was improved to 20/30. In contrast to this case is a 
case of traumatic arteriovenous aneurysm on the right side, terminating 
in pulsating exophthalmos. The fundus pictures were unusual, and 
for that reason the photographs were shown. In the right eye the 
retinal veins and arteries were almost equal in size and color. The 
entire fundus was pink. The differentiation between the disk and the 
surrounding retina was slight, so that the appearance was that of a 
small optic nerve head. In the left eye the disk was not so small as 
in the right; there was less congestion, and the margins of the papilla 
were more distinct. Both nerves returned to their normal size after 
ligation of the right common carotid artery. The demonstration of 
photographs of the fundus at the time of the presentation of clinical 
cases adds much to the accuracy of observation; and for that reason 
these 2 cases were presented in conjunction with Dr. Martin’s discussion. 

Dr. JouN Martin, Chicago: I agree with Dr. Raaf that epilepsy 
is one of the major clinical signs in cases of congenital vascular anomalies 
of the brain. We at Northwestern University have not had the success 
in the treatment of these anomalous lesions that Dr. Pilcher described 
at the recent meeting of the neurosurgeons in Nashville, Tenn. I wish 
we could have such good results. I agree that to call them angiomatous 
malformations, or some such simple inclusive term, is logical in everyday 
parlance and is convenient. I have been somewhat confused by the 
Latin names, which obviously mean different things to different authors, 
and that is why I have reduced them to the simplest terms in describing 
their pathologic anatomy. In answer to Dr. Haven: of the 17 patients 
with aneurysm, 16 had headaches as a major symptom. Eight patients 
had definite clinical signs of intracranial bleeding. We have also felt 
that the advantage of compression of the carotid artery lay in making 
us feel better before the operation rather than in doing the patient good. 
We have, however, used the collar compressor, with what we believe 
to be etfectivenes. Angiography is convenient and helpful, but one 
may be thwarted in attempts to make such an examination, as shown 
by a recent case of mine, that of a sailor, 21 years old, who suddenly, on 
minor exertion, had a severe bout of intracranial bleeding. The hemor- 
rhage cleared up, leaving him a little “fuzzy,” and recurred in a month. 
Within the next month it recurred three times. At no time until just 
before his death were we able to lateralize the lesion. At least, we 
thought that we had lateralized it. He was never in condition after 
the second episode of bleeding for even ligation of the carotid artery, 
if we had decided to do such a thing or could have lateralized the lesion. 
Autopsy revealed a tremendous aneurysm which obviously had been 
bleeding a great deal, as we know, before death. I do not know whether 
angiography would have revealed that lesion or not, for the actual 
circulating content of the aneurysm was small and the surrounding 
necrotic clot was rather large. I am thankful to Dr. Irish for his com- 
ments on the causation of aneurysm. That, to me, was the most interest- 
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ing part of his subject. Dr. Bedell’s excellent pictures have shown the 
fundus better than most of us see it through the ophthalmoscope. 


Changes in the Visual Fields Confirmed by Pathologic Diagnosis. 
Dr. Donatp J. Lyte, Cincinnati. 


An important aid to the diagnosis of intracranial lesions is a careful 
study of the visual fields. Defects in the visual fields vary according 
to the location and type of lesion. The chief components of the visual 
system are the retrobulbar optic nerve, the optic chiasm, the optic tract, 
the optic radiations and the visual cortex. The types of lesions are 
loosely grouped into inflammations, tumors and vascular disorders. 
When defects in the visual fields are found, they may aid in determining 
the location and the nature of a lesion and its activity and prognosis. 


This article was published in full, with abstract of discussion, in 
The Journal of the American Medical Association (133: 517 [Feb. 22] 
1947). 

ABSTRACT OF DISCUSSION 


Dr. Joun S. McGavic, Phoenixville, Pa.: Both the ophthalmol- 
ogist and the neurologist may profit from a study in which clinical 
observations are confirmed by pathologic specimens, such as Dr. Lyle 
has just presented. I wish that Dr. Lyle would give us his opinion 
about sparing of the fixation area in patients with hemianopsia. An 
important factor brought out by Dr. Lyle bears reemphasis. The areas 
of perception, recognition and interpretation (areas 17, 18 and 19 of 
Brodmann) are separately represented in the visual cortex, although 
they are integrated by intragyral and intergyral fibers. One may, 
therefore, be misled in interpreting defects in the fields because the 
patient may see and not recognize, or may see and recognize but fail 
to interpret the image to the examiner, and so forth. Lesions in the 
angular and supramarginal gyri, in the posterior portion of the parietal 
lobe, produce symptoms bizarre to the patient and lead to confusion 
on the part of both patient and examiner. In other words, the psychic 
visual area may be involved alone or in addition to the receptive por- 
tion of the calgarine area. One must always keep in mind that the 
determination of the visual fields is a subjective examination. Repetition 
of studies of the fields is therefore extremely important in order that 
accuracy may be insured, as well as changes in the defects followed, 
in the diagnosis of ocular and neurologic disorders. After the liberation 
of American soldiers from the Japanese prison camps, one began to 
see many patients with nutritional amblyopia. The majority of these 
patients had normal peripheral fields with relative or absolute central 
or paracentral scotoma. The size and shape of the central and cecocentral 
scotomas varied tremendously, but practically all had cecocentral scotomas 
for red test objects. Despite all arguments for quantitative determination 
of fields with various sizes of white test objects, there can be no doubt 
that with these patients it was far easier and more satisfactory to elicit 
a defect when red test objects were used. Many patients with consider- 
able reduction in visual acuity and with definite central scotomas showed 
nerve heads which were well within normal limits. These patients had 
learned to use their eyes to the best advantage—fixing just to one side 
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of the object and shifting fixation rapidly to build a picture from sev- 
eral partial images. None of them complained about anything—all felt 
that their vision was better than it actually was. I should like to empha- 
size what Dr. Lyle has said, that is, that the ophthalmologist’s contri- 
bution to diagnosis would be greater if he saw the patient earlier. 
It is regrettable that there has not been more teamwork and exchanging 
of information between the ophthalmologist and the neurologist. It is 
my feeling that this teamwork should start between the residents in the 
neurologic and ophthalmologic services of the hospitals and should con- 
tinue as they become attending staff members. 

Dr. P. J. Lernrecper, Iowa City: At times, pathologic processes 
cause seemingly incredible symptoms. Bitemporal or homonymous 
hemianopsia may be caused by a dilated third ventricle, the result of 
a shift of the anterior part of the ventricular system and of a kinking 
in the aqueduct of Sylvius. In producing homonymous hemianopsia, 
a frontoparietal tumor may act in two ways. The pressure may be on the 
ipsilateral tract by herniated brain substance in the region of the uncinate 
gyrus, or it may be contralateral, due to transferred pressure, squeezing 
the tract between the brain stem and the compressed temporal lobe. 
Lesions of the internal capsule cause a homonymous hemianopsia with 
hemianesthesia, but only rarely is the lesion large enough to cause 
concomitant hemiplegia; if hemiplegia accompanies such a leston, the 
coma precludes diagnosis of the visual loss. Hemiplegia and homony- 
mous hemianopsia are the result of a lesion on the basal surface of the 
brain in the region where the optic tract swings around the cerebral 
peduncles and the contained pyramidal tracts. Tumor of the pituitary 
gland may exist without resulting in changes in the fields or without 
roentgenologic evidence of destruction of the sella. In an occasional 
case the syndrome of cerebral tumor is fully developed, with choked 
disks and increased intracranial pressure, but without localizing signs. 
Careful examination by all methods known to the neurosurgeon may 
fail to disclose a neoplasm or any reason for the increased intracranial 
pressure. In such cases operation reveals turgescence of the brain, which 
is transient but recurrent. This syndrome has been named “pseudo- 
tumor.” Some relief has been gained by trephination? but the choked 
disk may persist for months and years. I have observed such a case 
for more than four years, during which time the elevation of the nerve 
head has been present at each examination but the visual fields have 
remained normal. Textbooks state that temporal pallor is a pathogno- 
monic sign of multiple sclerosis. Temporal pallor is a common physio- 
logic finding and is of no diagnostic importance in cases of multiple 
sclerosis unless it is accompanied with diminished central visual acuity ; 
this means, then, that a preexisting retrobulbar neuritis has destroved 
some of the visual fibers and produced real optic nerve atrophy and 
a central scotoma. 


Dr. Donacp J. Lyte, Cincinnati: I wish to thank Dr. McGavic 
and Dr. Leinfelder for their discussions. Dr. McGavic asked me why 
the fixation area is spared in patients with hemianopsia. Several rea- 
sons have been advanced for sparing of the macula: (1) a crossing of 


macular fibers in the region of the occipital lobe to the opposite visual 
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cortex through the splenium; (2) dual blood supply to the macular 
cortical area from the middle and posterior cerebral arteries; (3) 
extensive macular representation throughout the entire striate area, 
and (4) tendency of a patient with loss of half the macular field to fix 
slightly to one side of the fovea, using a functioning paramacular area. 


iy, 
‘ 
i 


Book Reviews 


Neurology of the Ocular Muscles. By David G. Cogan, M.D. Price, 
. Pp. 229, with 121 illustrations. Springfield, Il.: Charles C 
Thomas, Publisher, 1948. 


In this admirable text the author has made an effort to set forth 
clearly the state of present knowledge of the clinical physiology of the 
ocular motor system and the conclusions that can be safely drawn from 
the facts available. 

Confronted with a neuro-ophthalmologic problem, one must note all 
obvious objective signs, elicit less apparent signs and correlate these 
findings with the known anatomy and physiclogy of *he nervous system 
to evolve a clinical concept. The author has accomplished this goal after 
the manner of a lecturer and true research worker. He has analyzed 
problems personally encountered in one of the largest and most active 
neurologic services in the country, in the light of the physiology and 
anatomy recorded in the literature. Every conclusion is documented 
either by personal experience or by experiments and thorough review of 
the literature. 

This analysis was originally formulated into a manual of instruction 
‘ for graduate students. It has no doubt been revised many times before 
being organized into the present text, published for the benefit of 
ophthalmologists, neurologists, students and lecturers. 

The author has condensed the information from many articles, each 
one of which would make long and tedious reading, into a few direct 
statements that are clear and easily understood. 

The illustrations are excellent. They present their point in as clear 
and obvious a manner as does the accompanying text. 

The whole book, text and illustrations, is an excellent job of clarify- 
ing and simplifying in an interesting manner a wealth of material. It 
is so clearly and simply written that it could be read by students and 
be valuable to them before, as well as after, they had had preliminary 
training in the specialty of ophthalmology. 

The information is extremely well indexed according to objective 
signs and is organized into nine chapters as follows: Chapter I considers 
the extraocular muscles relative to their special physiologic, pharma- 
cologic and histologic characteristics. Chapter II considers the gross 
anatomy and action of the extraocular muscles in a manner far more 
concise and easily understood than do other, easily available texts. 
Chapter III discusses the tone of the extraocular muscles as it is 
affected by the labyrinth, proprioception, retina and higher centers. 
This chapter affords the basis for the author’s discussion of nystagmus 
in chapter IX, which is, in the opinion of the reviewer, the outstanding 
chapter of the book. Chapter LV discusses the nerves supplying the 
extraocular muscles, their arrangement, physiology and clinical dis- 
turbances. Chapters V,.VI and VII treat the supranuclear connections 
of the ocular motor system, discussing lateral, vertical, torsional and 
conjugate movements, and disjunctive movements of convergence, diver- 
gence and fusion. In this discussion the author’s own experiences and 
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his correlation of the literature in relation to these experiences afford 
a practical scheme, which facilitates understanding of this complicated 
subject. The scheme is stimulating in that it challenges one to make 
additional observations that may prove or disprove the author’s ideas. 
Chapter VIII discusses the pupil. Knowing the author’s work on this 
subject, the reviewer was disappointed that this chapter was relatively 
incomplete. Chapter IX discusses nystagmus. This presentation is an 
outstanding feature of the book. 

After careful study of the text, the reviewer has difficulty in finding 
anything to criticize. Failure to refer to Chavasse is probably explained 
by the fact that nonparalytic strabismus is purposely omitted. Neverthe- 
less, the-references to tone and ocular motor proprioception could include 
Chavasse’s ideas on the subject, since these represent a point of view 
not accepted by the author, but not yet disproved, and held to be true 
by many physiologists. 

We have here a practical and though-provoking book, which will 
be consulted whenever a problem of neurology of the ocular muscles 
arises. It will be especially valuable for lecturers on this subject and 


as a ready reference. S. Ropman Irvine 


More Than Armies: The Story of Edward H. Cary, M.D. By 


Booth Mooney. Price, $5. Pp. 270. Dallas, Texas: Mathis, Van 
Nort & Company, 1948. 


The subject of this biography was bred and born in Alabama. Soon 
after his graduation from the Medical Department of New York Uni- 
versity, in 1898, he selected ophthalmology and otolaryngology as his 
fields of practice. In the course of fifty years he has risen, among other 
positions of importance, to the presidency of the Southern Medical 
Association, of the American Medical Association and of the American 
Academy of Ophthalmology and Oto-Laryngology. 

No man in this country has fought harder to see that the ethics of 
the profession are maintained and to prevent the socialization of medi- 
cine. For years Dr. Cary was dean of the Baylor University College of 
Medicine, Dallas. This year he was voted one of the first citizens of 
Texas. The story of the life and times of a great leader will be found 


interesting and informative. Bernanp SAMUELS 


Bulletins et mémoires de la Société francaise d’ophtalmologie: Sixty 
Years, 1947. Pp. 434. Paris: Masson & Cie, 1947. 


These transactions of the French Society of Ophthalmology bring 
a report of the sixtieth meeting, which was held in Paris on May 20 to 
22, 1947. The main theme, “Retinal Changes in Relation to General 
Diseases,” by Prof. P. Bonnet, of Lyons, was issued separately, as is 
customary, and was reviewed in the Arcuives (39: 115 [Jan.] 1948). 
The opening session of the meeting was taken up with the discussion 
of this main topic, in which eleven members took part. The remainder 
of the program consisted in the presentation of fifty-nine papers, which 
covered a wide variety of ophthalmologic subjects, as shown in the 
following titles: “An Epidemic of Acute Dacryoadenitis” (Toulant, 
Benhamou and Foissin) ; “Contact Glasses” (Fritz and Bonhomme) ; 
“Relative Hemianopsia” (Thiébaut, Guillaumat and Brégeat) ; “Lym- 
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phatic Vessels of the Bulbar Conjunctiva Studied with Injections of 
Trypan Blue” (Busacca) ; “Primary Edema of the Cornea” (Paufique, 
Chavanne and Prost) ; “Nonperforating Corneal Grafting” (Paufique 
and Guy Offret) ; “Chorioretinitis in Cases of Retinal Detachment” 
(Busacca) ; “Importance of Ocular Changes in the Diagnosis of Toxo- 
plasmosis” (Franceschetti and Bamatter); “Infusions of Blood in 
Recurring Retinal Hemorrhage in the Young” (Calmettes, Deodati 
and Tabarly) ; “Importance of the Study of the Retinal Vein in Cer- 
tain Ocular or General Diseases” (Fritz); “Retinographic Observa- 
tions” (Amsler and Neuenschwander); “Results of Nonperforating 
Cyclodiathermy in Hypertensive Uveitis” (Weekers) ; “Retinal Edema 
and Intravenous Use of Procaine” (Rouher) ; “Clinical Observations on 
Pernicious Anemia” (Schupfer) ; “Onchocerosis” (Appelmans) ; “Late 
Ocular Changes in Polymorphous Erythema” (Babel and Martin) ; 
“Orthoptic Clinic at the Lariboisiére Hospital” (Hartmann and Braun- 
Vallon) ; “Action of Calcium on the Permeability of the Blood-Ocular 
Barrier” (Amsler and Huber), and “Intraocular Injections of Peni- 
cillin” (Dubois-Poulsen and Miller). 

The return of French ophthalmology to active participation in the 
progress of ophthalmology is a cause for general congratulation. 


ARNOLD KNAPP. 


Clinical Ophthalmology. By H. M. Traquair, M.D., F.R.C.S., Edin- 
burgh. Price, $9. Pp. 264, with 72 illustrations, including 8 col- 
ored plates. St. Louis: C. V. Mosby Company, 1948. 


In this short manual, the author brings as much ophthalmology as 
the undergraduate and the general practitioner require to advise ophthal- 
mic patients and to decide when the expert is to be called in. Conse- 
quently, the common conditions have been described, and those aspects 
of ophthalmology which require specialistic training, such as refraction, 
examination of the eyeground and operations, are omittéd. An interest- 
ing and unusual feature is the emphasis placed on the complaint and 
symptoms of the patient. The importance of a careful history is fre- 
quently overlooked in the completeness of, the objective examination of 
ophthalmic patients and the mechanical perfection of the various instru- 
ments which are now in general use. Dr. Traquair’s readable book is a 
wholesome reminder of the value of these features and the necessity of 
a broad medical outlook in the examination of an ophthalmic patient. 
The exposition of ocular pain and of headache, asthenopia and giddiness, 
and the chapters on impairment of sight without obvious external signs, 
on functional ocular manifestations and on misconceptions and preju- 
dices will be found interesting and instructive. These sections can be 
read with profit by the practicing ophthalmologist. The book, in fact, 
is a most useful supplement to the usual ophthalmologic text. 


ARNOLD KNAPP. 
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automatic flashing 
less work--more results 


WITH the addition of the 
Tropo-Flash, the owner of a 45B Troposcope enjoys the 
many benefits of automatic flashing not possible with the 
manual flash alone. A flip of the switch from ‘“‘manual” 
to “automatic” puts the Tropo-Flash to work so that th 
doctor or technician does not have to stand over th 
Troposcope manually operating the flasher. Simplicity 
the controls changing the speed and flash pattern is 
desirable feature of this cleverly-designed accessory uni 
—all controls are at your fingertips on the front panel, 
Your Troposcope becomes an automatic flasher simply by 
Controlled timing of each flash sequence is mace connecting the Tropo-Flash and your investment of $160.00 
possible by a speed control and two levers which, x . 
is more than repaid by the wide range of flash sequences 


tions as indicated by the long and short dashes not possible manually. 
of the above chart which is on the side of the 


Trope-Flesh. Equally-long or short Flashes for An illustrated reference bulletin giving detailed Tropo-Flash 
each eye, a long flash for one up with short flash 


for the cules; eager periods. of devknies—all ere specifications will be sent to you on request. Just fill in 
provided with this compact unit. and return the form below. 


ULTANEOUS A=ALTEQNATE TRANSPOSE 


Have you ordered your copy of “Clinical Orthoptics” by Mary Everist Kramer? 


Send Tropo-Flash Reference Bulletin 


INSTRUM NT. CO 
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New! 
antinental 


riple 


IN FOUR NUMONT STYLES 
The Linda, the Canterbury, the Rio, the Hibrow ] 
] 


THE TRIPLE SPRING construction isn’t new. It is well 
kmown and proven. Continental Triple Spring Nu- 
monts are new. For the first time, four attractive 
Continental Numont designs have been coupled with 
the Triple Spring lens saving construction. The result 
is something you'll like, something you'll want, some- 
thing you can get now. 

As you know, in Triple Spring, a triple leaf spring 
set in the strap shoe absorbs shock, protects against 
breakage. At the same time this spring helps to hold 
lenses firm and in alignment. 

Triple Spring is a sound construction and one 
appealing to a wearer of glasses because of lens pro- 
tection and economy. The four Continental Numont 
styles,made up in Triple Spring combine beauty with 
this economy. Who could ask for more? 


THE LINDA 


THE RIO THE HIBROW 


Leontinentel 
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THE CANTERBURY 


ASTIGMOMETER 


(Lebensohn) 


To be Ready Soon 


* 
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Write for Pamphlet 


Belgard, inc. Opticians 


109 North Wabash Avenue 


Chicago 2 


: Illinois 


(Formerly on Michigan Avenue) 


More Natural Vision... 


Low Reflection Lens Coating is an in- 
expensive treatment that increases the 
efficiency and comfort of lenses. 


Low Reflection Lens Coating reduces 
surface reflection 75 to 90°; helps harden 
the lens against surface scratches; renders 
the glasses less conspicuous, more natural- 
looking. 


You, as a_refractionist, instantly 
realize what this means to wearers of 
glasses. 


It diminishes eye-strain. It means more 
natural comfort vision for your 
patients. 


This new process, developed during the 
war as a means to improve image defini- 
tion in military instruments, reduces sur- 


with MAy-O-LITE 


face reflection, yet increases transmission 
of light—and eliminates out-of-focus “ghost 
images.” 

Write for a descriptive pamphlet and a 
treated sample of glass today. Then ex- 
plain Low Reflection Lens Coating to 
your patients. It is available through most 
manufacturing and dispensing opticians. 


MaAy-O-LITE 


developed by- 


MAY RESEARCH 


INCORPORATED 
126 South Third Street 
Minneapolis 1, Minnesota 


‘ 
7 
| 
j 
| 
be 


The Frame of Tomorrow 


The Shuron Browline frame is rap- 
idly becoming the most popular style 
in America. It has more fitting and 
cosmetic features than any other zy] 
frame ever made. It DOES things 
for those who wear it. Let it DO 


things for you. 


It has 1/10 12K Gold Filled Pad Arms 


and Eyewires, interchangeable tem- 
ples, three styles and is available from 


your Independent Supplier now. 


Full-Time Refresher Course in 
OPHTHALMOLOGY 
At The Mount Sinai Hospital, 
in Affiliation with 
Columbia University 


A Symposium in Ophthalmology will be given 
at The Mount Sinai Hospital, April 25 through 
May 21, 1949. The course will be given by the 
Ophthalmological and Medical Staffs, under the 
direction of Dr. Henry Minsky, daily, Monday 
through Friday, 9 a. m. to 12 noon and 2 to 
5 p. m.; Saturdays, 9 a. m. to 12 noon. 


The course will enyphasize recent advances and 
will consist of clinical, laboratory and didactic 
instruction in Pathology, Embryology, Bacteri- 
ology, Surgery, Ophthalmoscopy, Glaucoma, Ex- 
ternal Diseases, Slit Lamp, Refraction, Muscles, 
Physiological Optics, Medical Ophthalmology, 
Systematic Examination, Neuropathology, Chem- 
etherapy, Ward Rounds, etc. 


Aspects of general medicine and the specialties 
closely associated with Ophthalmology will also 
be included. For ophthalmologists only. Lim- 
ited to eight students. Fee, $200, payable to 
Columbia University. 


Apply to Registrar for Medical Instruction, The 
Mount Sinai Hospital, Fifth Avenue and 100th 
Street, New York 29, N. Y. 


SITUATION WANTED! 


Doctor! Haven’t you place in your office 
for an attractive, valuable assistant ...a 
helper every physician needs? Thorough- 
ly grounded in scientific medicine, so can 
intelligently guide and inform your pa- 
tients on public health, personal hygiene, 
other everyday health problems. That 
means better cooperation and understand- 
ing for you from the layman! Years of 
reception room experience . . . and highly 
recommended for your office by your 
American Medical Association. Over 
2,000,000 patients read HYGEIA in their 
physicians’ reception rooms. 


HYGEIA 


The Health Magazine 


1 year, $3.00 
2 years, $5.00 


Please Remit With Order 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10, Illinois 
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Fine Scissors by Mueller 


Perfection In Stainless Steel 


A-1515R KNAPP iris scissors. Straight, two 
sharp points. (Not shown.) Stain- 
less Steel. Each $8.50 


A-1530R KNAPP iris scissors. Curved, two 


sharp _ points. Stainless 
Each 

A-1545R STEVENS tenotomy scissors. Curved 
(A) Stainless Steel. Each $8.50 


A-1551R AEBLI corneal scissors. Straight. 
(Not shown.) Stainless Steel 
$9 


A-1552R AEBLI corneal scissors. 
Stainless Steel. Each 


A-1580R KNAPP strabismus scissors. Curved 
(B) Stainless Steel. Each -50 


A-1606R GRADLE stitch scissors. Stainless 
Steel. Each $8.50 


Mueller Instruments 
Are Correct Patterns A-1530-45-80R 
Preferred Patterns 
We've Made Them So 
Since 1895 


A-1552R 


4 Mueller and Company 408 S. HONORE CHICAGO 12, 
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Brings to the ear, clearly, increased volume of sounds, 
Slender. Light. Onl d 
ender. Light. nly one case, one cor Don’t give your patient an ordinary eye patch. Prescribe the 


and receiver. *“ADJUSTO” 
60 HOURS -10c Eye Shield 


Through the use of the ‘A'conomizer, an ‘A’ AMBLYOPIA EXANOPSIA — Will not interfere with lid 
e movement. 
battery costing 10¢ and lasting at least 60 CORNEAL ULCER—Will admit air through shield. 
hours, can be used, when desirable. INJURED OR POST-OPERATIVE CONDITION—Will do 
away with any unnecessary pressure. 
The “ADJUSTO” is the only shield with a flexible frame 
ONE sd MINUTE SERVICE that conforms to the facial contours, and expanding pleats 
No waiting for repairs. Quick service at any eye 
is the only eye shield made which can mou 
Paravox dealer anywhere. af ‘ around the tome Ot eye glasses with simple ease. The 
Accepted by Council on Physical Medicine, A’conomizer “ADJUSTO” can be boiled or autoclaved for sterilizing, 
American Medical Association cuts costs or can be washed with soap and water and the pleats will 
not come out! Available at all leading Drug, Surgical 
PARAVOX INC and Optical stores. Retails at 50c. 
a ADJUSTO EYE SHIELD COMPANY 
2082 EAST 4th STREET ° CLEVELAND 15, OHIO 1060 Lexington Avenue, New York 21, New York 
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SAFE, SCIENTIFIC GLARE PROTECTION 


BAUSCH & LOMB 
REG- 
SUN GLASSES 
In factory-assembled Plano Sun Glasses 


— also available for your patient’s pre- 
scription in S'ngle-Vision and Bifocals. 


RIGGS OPTICAL COMPANY 


DISTRIBUTORS OF BAUSCH & LOMB OPHTHALMIC PRODUCTS 
GENERAL OFFICES, CHICAGO BRANCHES IN PRINCIPAL MID-WESTERN CITIES 


A Constantly Expanding Library of 


* PROGRESS IN INTERNAL MEDICINE 
rcbives of Internal Medicine 


Original Studies . . . Observations . . . Findings 
in clinical medicine as observed at the bed- 
side or in the laboratory, come monthly to 
your desk. Also physiologic, pathologic and 
pharmaceutic researches that have a bearing 
on the nature, diagnosis and treatment of 
disease. Latest findings on such subjects as 
penicillin, the sulphonamides, tsutsugamushi 
fever, Chagas’ Disease, pulmonary embolism, 
etc. News and Comment, Book Reviews and 
Progress Reports. 
Monthly e Well Itlustrated 
Two Volumes Annually 


Subscription $8.00. Canadian, $8.40. 
Foreign, $9.00. 


535 N. Dearborn St., Chicago 10 


*lease start my subscription to Archives of Internal 
Medicine with the current issue. 114s 


© I inclose $ © Bill me for $ 
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essential diagnostic tools 


for every refractionist 


| 


HUTCHINSON PRES 


1 


THE HUTCHINSON PRESBYOPIC CHART 


The recent development of the Hutchinson Pres- 
byopic Chart has been received by the professions 


THE UNIVIS TRIFOCAL TRIAL SET ~<@ 


as a sound answer to a need which has grown in 
direct ratio to the rapid and substantial increase 
in the prescription of trifocals. 


With this chart the refractionist can effective- 
ly show the patient the extent of his need for 
intermediate correction. It is designed to permit 
complete near and intermediate subjective exame 
ination using only one chart. 

The Hutchinson Presbyopic Chart is available 
without charge by writing The Univis Lens Com- 
pany, Dept. A, Dayton 1, Ohio. 


As a companion to the Hutchinson Presbyopic 
Chart, the Univis Trifocal Trial Set provides the 
refractionist with the perfect means of demon- 
strating to his patients the decided advantages of 
prescribing for the intermediate field. 

Additions from 1.50 D. to 2.50 D. are included, 
paired in standard size chrome trial rings for use 
with standard trial frames. Distance portions are 
plano. Intermediate segment powers are 50° of 
the stated reading additions. Lenses are Univis 
General Purpose Trifocal style, with intermediate 
segments 6 mm. in height. 

The Trifocal Trial Set, in black grained leath- 
erette case, is available at a very low cost from your 


310,156 


WITH SEGMENTS 


Univis Prescription Grinding Laboratory. Infor- 
mation regarding its use may be obtained by writ- 


ing The Univis Lens Co., Dept. A , Dayton 1, Ohio. 


pairs of UNIVIS TRIFOCALS 
have been prescribed! 


THE UNIVIS LENS COMPANY ¢ DAYTON 1, OHIO 
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ot Eye Scissors 


Aebli 
Straight-Angular 
Stevens McReynolds Iris Strabismus 


Straight-Curved Angular Straight-Curved Straight-Curved-Strong Curved 


Will not catch 


Fine Craftsmanship 
sutures 


Beautifully Finished 


Matched—Same weight and balance large roomy finger rings 
Protected—in individually fitted boxes 
Stainless Steel Each $8.75 


STORZ INSTRUMENT CO. - 4570 Audubon Ave. - St. Louis, Mo. 


OPTICIANS 


BY APPOINTMENT By APPOINTMENT 
SURGEONS: PRESCRIP TIONS-ONLY 
AND 
MANUFACTURERS OF 
ALL KINDS OF 


OPHTHALMIC INSTRUMENTS 
AND 
EQUIPMENT 


IS.WIGMORE STREET. LONDON ,W. 1. ENGLAND. 
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you can lead 
a presbyope 
to bifocals 


presbyopes do you have in your 


How many “single vision” 
you can’t | 


practice? You know, the vest 


make him pocket or hand bag bifocal type 


who just can’t get used to 


wear ‘em : : double vision lenses! The 


next time you are confronted’ 


with one of these embryonic 


problems, try the technique 


used by so many successful 

refractionists. Soft-Lite 

Orthogon D takes bifocals out 

of the pocket and puts them on 

the face. It has an invisible, 

Nokrome, color-free segment, plus 

the comfort and protection of 

Soft-Lite’s neutral light absorption 

in the distance portion of the lens. 
Soft-Lite Lenses As in all Soft-Lite bifocals, 
except Ultex, Orthogon D has a 
Internationally prescribed for light-sensitive eyes. fused segment of white crown glass 
which allows maximum transmission 
of light at the near point where 
the patient needs it most. 


te 
ae 
be 
\ 
: 
4 
} 
Pig 
E f } 
| 
| 
. 


FOR CASES OF 
SUBNORMAL VISION 
TELESCOPIC 


SPECTACLES 


@ Many cases of low vis- 
ual acuity can be helped 
by Spectel telescopic 
spectacles. These suc- 
cessful aids to subnormal 
vision provide image 
magnification of 1.7 or 
2.2 diameters. Cases with Uneided 
visual acuity as low as 2% can use. Complete details of Specte] | "er cemperton! 


be aided. telescopic spectacles and trial of View 3s 22° 
Spectel telescopic spectacles sets are given in Bulletin 302, Cemeter Sean in 


are fitted without complicated which is now available from 
procedure. Trial sets are mod- your optical supply house or 
erately priced and convenient to direct from us. Weight 100 oz 075 oz 


SEN 
ge 
New York plical CORPORATION in Canada by 


IMMEDIATE DELIVERY! 


NEW EQUIPMENT 


A. O. Sees Refracting Unit with Phoroptor-Mahogony A. O. Stereo-Orthoptor 
A. O. Phorometers on Stand or Chair Bracket 


A. O. Projecto Charts A. O. Lensometers 
TABLE & FLOOR MODELS A. O. Giantscope 
B. & L. Deluxe Unit with Greens Refractor-Ivory Plastic & Glass Prisms B. & L. 
Adjustable Tables—on Casters B. & L. New Acuity Projector 
B. & L. Morton Ophthalmoscope Tanget Field Equipment 
j B. & L. Poser and Universal Slit Lamps B. & L. Vertometer 
B. & L. Keratometer B. & L. Ortholite 


DEPTH PERCEPTION APPARATUS 
Castroviejo Retinal Detachment Unit Perimeter A. O. & B. & L. 


A. O. & BL. Test Lens Sets Copeland Streak Retinoscopes 
Trial Frame Red Glass Holmgren’s Color Test 1370 
Maddox Rod Risley Rotary Prisms 


PROMPT DELIVERY ON ALL 
OPHTHALMOLOGICAL EQUIPMENT e FURNITURE e INSTRUMENTS. 


INQUIRIES AND ORDERS INVITED BY 


S G K BAUSCH & LOMB CO. 
R BS CO AGENTS FOR Cor 
ELECTRIC CO. 


ALLYN 
351 Second Ave., New York 10, N. Y. GRamercy 5-0585 
WE EXPORT TO ALL PARTS OF THE WORLD 
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IN A SHOWCASE 


accuracy . 


the in 


Established 
BRANCH LABORATORIES 
re : Brainerd : Dulu Claire Huron : tronwood 

: Rochester Point Wausau 


: Winona 


PRECISION-COSMET COMPANY, 


Offering the finest in eye prosiheses and 
contact lenses 


PLASTIC ARTIFICIAL EYE COSMETIC CONTACTS CONTACT LENSES 


MAIN OFFICE & LABORATORY 


ffi 
GATEWAY BANK BUILDING Western Sales Office 


756 S. Broadway 
MINNEAPOLIS 1, MINNESOTA Los Angeles 14, Calif. 
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ww 27 Service Stripes 


One for each year . . . since 1919 quality products and precision 
craftsmanship have established the Dow reputation with a discrim- i 
inating clientele. Only the best known manufacturers’ optical mer- 
chandise is used in our laboratories. Skilled craftsmen, trained to 
give full attention to the smallest detail, assure expert handling of 
all your prescriptions. Here you will find, your orders carefully | 

attended to . . . unfailing service . . . and a wide stock of the best | 

known products. | 


Featured among the recognized lines we carry are neutral absorp- 
| tive Soft-Lite Lenses—recommended for greater patient satisfaction. 


Dow Optical Company 


W. E. Dow, President 


BERENS PLASTIC PRISMS 


HAVE MANY ADVANTAGES 


INDESTRUCTIBLE—WILL NOT BREAK OR CHIP—LIGHT IN WEIGHT—ABOUT ONE 
FOURTH THAT OF GLASS—COST MUCH LESS THAN GLASS—CAN BE REPOLISHED 


ALL PRISMS WITHIN + 1% OF MINIMUM DEVIATION 


AVAILABLE IN FIVE STANDARD SETS WITH RED FLAT 


EACH 5-10-15-20 DIOPTERS 

—2 EACH 10-15-20 DIOPTERS 

—2 EACH 5-10-15-20 DIOPTERS 

S16—1 EACH 4-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 DIOPTERS 

$22—1 EACH \4-1-2-3-4-5-6-7-8-9-10-12-14-16-18-20-25-30-35-40-45-50 DIOPTERS 


AT YOUR SUPPLIER 


4920 N. st. ©, PHILADELPHIA 20, PA. 
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HERE’S THE “No. 1 NEW” 


by 
Austin Belgard and Associates 


BIFOCAL TRIAL SET 


Just set trial frame for Distance Interpupillary as the Segments 
of the Trial Bifocals are displaced, each, 2mm. for Convergence. 


ADDS +0.50 THRU +3.00 


$35 Complete with Case 
=, 
Belgard, Jur. 
OPTICIANS 
109 North Wabash Avenue 
Chicago 2 : : Illinois 
(Formerly on Michigan Avenue) 


You Will 
OUR 


PRESCRIPTION 
WORK 


MAX ZADEK, Inc. 
Wholesale and Manufacturing Opticians 
Serving the EYE PHYSICIAN and his patients in the EASTERN STATES 


115 Fulton St. New York 8, N. Y. 
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Specialists in 


ALL TYPES OF 
ARTIFICIAL HUMAN EYES 


Exclusively 


FULL MOTIONED . LIFELIKE! 


We have the Enviable Reputation of “Really Know- 
ing How” to produce that “Pleasing Cosmetic Effect” 
so desired by one wearing an Artificial Eye. 


REFERRED CASES CAREFULLY ATTENDED 


IT IS OF VITAL IMPORTANCE TO THE PATIENT’S FUTURE 
APPEARANCE THAT THE FIRST ARTIFICIAL EYE BE PROPERLY 
FITTED. IT IS IN THESE NEW CASES, WHERE UTMOST ATTENTION 
MUST BE GIVEN—AND OF WHICH WE HAVE MADE A SPECIAL STUDY. 


Especially Made to Order Eyes by Skilled Artisans 
Also Eyes Fitted from Stock 


SELECTIONS SENT ON MEMORANDUM UPON REQUEST 


FRIED AND KOHLER, INC. 


665 FIFTH AVENUE (near 53d St.) NEW YORK, N. Y. (Tel. Eldorado 5-1970) 


“Pleasing Particular People for Over Forty-Five Years!” 
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HE Arcuives or is published by the American 
continue the Archives of Ophthalmol , founded by Herman Knapp in 1869, and poder: tne 
American war we with a lication devoted not only to original i 
for review and correspondence relating to the editorial 
to Dr. Francis Heed Adlen, Chief Editor, Seuth Seventeenth 
‘Street, Phi Philadelphia 3. Communications subscriptions, reprints, should be 
addressed, Arcuives or OpHTHALMoLocy, American Medical Association, 535 North Dearborn 
Street, Chicago 10. 
ARCHIVES oF OPHTHALMOLOGY. anuscripts must be typewritten, preferably le spaced, 
and the original copy shoul submitted. Zinc etchings and halftones will be supplied by 
the Association when the original 
is not considered 


Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Quarterly Cumulative Index Medicus, published by 
the American Medical Association. gy name of author, title 
of article and name of periodical, with volume, page, month—day of month if the journal 
appears weekly—and year. 


Matter appearing in the Arcnives or OrHTHALMotocy is covered by ight, but as a 
rule no objection will be made to its reproduction in a reputable medical ournal if proper 
credit is given. However, the reproduction for commercial purposes of articles appearing in 


tion will not be permitted. 

The Arcuives or OPHTHALMOLOGY is issued monthly. 
two volumes) is as follows: $10.00; Canadian, ay $1100 00, 
postage. Single copies are $1.00, postpaid. 

Checks, money orders and drafts should be made payable to the American Medical 
Association. 


OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


THE OF THE ASSOCIATION —Weekiy. Covers all the 
$12.00; Canadian, $13.50; $16.00. Single copies, 


borator, vestigations in ernal medi Tilustra! bscription price volumes) : 
$8.00; Canadian, $8.40; foreign, $9.00. Single copies, 85 cents. 

ARCHIVES OF NEUROLOGY AND A medium for the of 
articles on nervous and mental diseases, abstracts from foreign and domestic . book 
transactions of special etc. Annual subscription price (two volumes) : 4 $10.00; 
Canadian, $10.40; foreign, $11.50. Single copies, $1.00, 

ARCHIVES of DERMATOLOGY AND SYPHILOLOGY—Monthly. Devoted to advancing the kn 

and pr diseases and syphilis. Publishes original of 
literature on a two subjects, transactions the important derma’ book reviews, etc. 
Dlustrated. We subscription price (two volumes): domestic, $10.00; Canadian, $10. 40; foreign, $11.00. 
Single copies 

AMERICAN JOURNAL OF DISEASES OF CHILDREN—Monthly. Presents pediatrics as a medical science 
and as a social problem. Includes carefu views, based on recent pediarie iterature, absiracs 
from foreign ant domestic literature, book reviews, transactions of species societies Illustrated, Annual 
subscription price (two volumes): domestic, $10.00; Canadian, $10.40; foreign, $11. So: Single copies, $1.00. 

ARCHIVES OF SURGERY—Monthly. Devoted on to the investigative and clinical phases of surgery, 

on orthopedic and urologic Well illustrated. Annual rice (two 
volumes) : c, $10.00; Canadian, $10.40; foreign, $ $11.00. Single copies, $1.00, except special numbers. 

ARCHIVES OF A medium for the presentation of articles 

es, a price 
Canadian, $10.40; foreign, $11.00. Single $1. 


QUARTERLY “CUMULATIVE INDEX MEDICUS—Quarterly. A complete “blot and author index to 
the wo t medical literature the world. Issued four times a Second and fourth 
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